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The Jacobs Institute for Design Innovation
supports students in...
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.... understanding & defining unmet needs

in the world around them....
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... through a wide variety of spaces in which to design,

linnovate, & make.

.




THE VISION

“Today, it is not enough to provide
our future engineering leaders with
technical skills. They must also
learn to work in interdisciplinary
teams, how to iterate designs
rapidly, how to manufacture
sustainably, how to combine art and
engineering, and how to address
global markets... to create our
future.”

Paul Jacobs
EECS 84, ‘86 ‘89

Paul Jacobs, Bill Clinton, Shankar Sastry (R to L)
Clinton Global Initiative
Chicago, IL | June 2013
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Vacuum Tube Transistor Integrated Circuit
(Fleming 1904) (Bardeen, Bratten, Shockley 1947) (Kilby 1958)
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Teaching Studios

Teaching Studios

All-purpose Makerspaces

CAD/CAM Lab

) Advanced Prototyping
©® Electronics

® AV Production

® Wood Shop

@ Metal Shop









DESIGN IN THE COLLEGE OF ENGINEERING
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Jacobs Institute SCET, Foundry, SkyDeck
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THE 21ST CENTURY WORKSHOP

DIGITAL
FABRICATION [e®
TOOLS

DESIGN PROGRAMMABLE

SOFTWARE ELECTRONICS




PROGRAMS



PER SEMESTER:

10+

departments

20+

courses

1200+

students enrolled



CORE FACULTY & LECTURERS
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TECHNICAL STAFF

GARY GIN CHRIS PARSELL KENT WILSON



STUDENT SUPERVISORS

SHOTA OKUI JOSHUA MOULEDOUX TIFFANY CHEUNG ADAM CASTIEL ALICE CHIN

Student Supervisor Student Supervisor Student Supervisor Student Supervisor Student Supervisor

Joshua works with laser-cutters, electronics lab, Tiffany loves hearing about ongoing projects at

Shota loves basketball. But when he’s not refining Alice is a second-year intended computer science

. - : . and 3D printers, and he has experience in Jacobs Hall, as well as completing DIY projects Adam is a mechanical engineering student. Apart 2 : :
Z’; g ﬁgf{#g‘hﬁfhp u(:g: dS'::gthe g:gss?ﬁﬁg;;s g:fk CNC subtractive machining. In his free time, he herself. Her favorite project from DES INV 22 was from this, he enjoys playing tennis, mountain mla] oh Mt/hen. sheI e nqt stud); mi} Y oz; cahn f ngXther
foy him 3 yoti*re inorking ’on s i'nn e 01: i loves doing parkour, building random projects, and  her LED nameplate and drawing machine. Talk to biking, and getting way too excited about cars. piaying tenmis, Sleeping, or looxing jor nern
' watching Netflix. her about anything! project to create at Jacobs.

NICOLE KIM DAPREE DOYLE
CHARLENE SHONG MELISSA SU JOSHUA YUAN

Storytelling Assistant Storytelling Assistant
Student Supervisor Student Supervisor Student Supervisor
. ‘ o ' Nicole is a third-year urban studies student. She Dapree enjoys making videos. In his free time, you
Qtzarle:zedn.s a{;x;:han;)catg €ng m;etr;lng mzj ir’ Melissa holds the record for most spools of PLA Joshua is studying computer science. You can find 1‘_7”?3 taking photos, r ecor ding music, and eating can ﬁnd him a.dventun'ng. in the hills, listening to
'C" f;zzrz eS}: ne % " rc;ao.ncs}:cén ami ma erki . used. She loves to (re)design functional and him playing ultimate frisbee or spending lots ridiculous amounts of ice cream. When she’s not music, or finding something random to make a
GLLELTSS vt SR OB D0 L GUICo, 0 Mg O aesthetic projects. Her goal is to be proficient in all  of time at Jacobs Hall as a student supervisor and working on creative projects, she’s often coming up  video about. If you want a project to come to life in

?&%;OJ;S}S’ and laser-cutting and 3D printing at equipment at Jacobs Hall. laser-cutter trainer. with ideas of what to make next. a video, let him know!
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PROGRAMS & ACTIVITIES

CURRICULAR CO-CURRICULAR PUBLIC

Student-taught
DeCals

Maker Pass:
Lab + Tool
Access

Invited Design
Events

Student Club
Meetings &
Events

DES INV
Courses Courses From
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Departments & [ Fellowships/ AR

Design
Showcases

Other Colleges
Design Nights

Berkeley Certificate In
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Connections to other
units/groups

Core Jacobs
Institute Programs




JACOBS CURRICULUM

Year 4
DES INV Project Courses
Projects /
Design in Major
S UI Design NEWEroduct Design of CPS
Development

Qkills Design Visual Prototyping&
Methodology Communication Fabrication
Discovering Design onr 1

Survey



DESIGN METHODOLOGY

GET [INFoRMED -













SOME OTHER COURSES

Bio-Inspired Design
User Experience Design
Intro to Manufacturing

How It’s Made

Industrial Design and
Human Factors

Critical Making

Critical Practices
Reimagining Mobility
Eat. Think. Design.
Reimagining Slums
Collaborative Innovation
Social Entrepreneurship

Social Innovation On-Ramp
New Product Development

Product Management
Essentials

Design of Cyber-Physical
Systems

Sustainable Residential
Design

Interactive Device Design

Designing for the Human
Body

Reimagining Mobility
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DESIGN CONVERSATIONS

Bernie Roth (Stanford d.school)

Benjamin Joffe (General Partner, HAX Hardware Accelerator)

Ellen Luption (Curator, Cooper-Hewitt National Design Museum)
Carla Diana (Interaction & Robot Design, University of Pennylvania)
Steve Johnson (VP UX, LinkedIn)

Yoon Lee (SVP Product Innovation, Samsung)

Greg Petroft (CXO, GE Digital)

Elizabeth Gerber (Design for America / Northwestern)

James Tichenor & Joshua Walton (Microsoft Hololens)

Marc Tarpenning (Co-Founder, Tesla)

Plus Design Field Notes: Charles Huang (Guitar Hero), Misha Cornes (Lunar), Amy
Wibowo (BubbleSort), Alec Rivers (Shaper Tools), ...
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Physical Embedded Network Cloud

Product Computation Connectivity Services




Carrier & 12:16 PM C_J Carrier = 12:16 PM Carrier = 12:16 PM

flow. ShowerComm Settings

Shower Quick Stats

Target Time 4 min0sec 2

Current Flow Rate - gal/min Target Temperature 95°F 3

Water Used Today 0.0 gal Request Shower Alert When Reach Target Temp? v

Current Water Temperature - F Area Code for Costs: 94709 >

ﬂ OW Shortest Shower

Cost Per Shower

Save Settings
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Zach Wasson
Jackie Leverett
Tim Lee
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Personal Environmental Control System (PECS)
Michael Andersen, Joseph Bynoe
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8 using chair: 264
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i L39 | Chair Fan Footwarmer

35 Cooling level: 1

-4 Heating level: 14
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© PECS - Michael Andersen and Joseph Bynoe
2013




Zinfadel Batch is reading loud and clear. It has been running for 21 days.

Measurement Data Expected Brix Curve

ALERT: Your tank

Tue Dec 02 2014 16:12:08 GMT-0800 (PST)

Day 1: 35.00 Day6: 9.00 Wh“e Ziﬂ'ﬁdﬁ' Batch
Ex Brix 1.00 Brix ) ’ :
A:d: o ;jmen Day2: 34.00 Day 7 at Sutardja Dai Hall is
Temperature 32.95 degrees Celsius e Bl | 280 read'm at 45 '.00
Day4: 22.0¢ Day®: 1.00 degrees Celcius, over
Day 5: 15.00 Day 10: 1.0¢ the set limit of 37.00

degrees Celcius.

Done with this batch? Mark it as finished!

Waming! Once a tank s marked as finished, the tank will noO longer receive or record measurament

Anthony Sutardja
Maxwell Micali

Christine Dierk
Zachary Gima



Sunita Venkatesh
Lucy Corippo
Adarsh Mani

(w/ UCSF)




Keeping Firefighters Safe

Thermal Image
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Simon Scott, Will Porter, Yi Tong, Mitchell Karchemsky
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Using power tools can be a daunting
proposition for beginners. But Drill Sergeant,
INNOVATION a group of augmented power tools that coach
BY DESIGN you with real-time feedback and safety tips,
can help you build confidence when you're
2016 Finalist for Students starting out. A small digital projector

o transmits helpful images onto the surface
you're working on, with visualizations also available via tablet, in order to help

you safely master the tool while you're using it.

CREATORS

Michelle Nguyen, Eldon Schoop
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Augmented Drill
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Computation Projector

Distance
Sensors






LED Bars

* Indicate voltage
readings

Buttons to start an on-demand scan
or continuously refresh at 200Hz
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design. berkeley edu ‘

A HUB FOR ALL THINGS
DESIGN

'

EXPLORE PLAY
a space where in one of our walk- design by doing



http://jacobsinstitute.berkeley.edu

International
Symposium on
Academic
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Proceedings of the 1st International Symposium on Academic Makerspaces

A Research Agenda for Academic Makerspaces

Bjérn Hartmann
Jacobs Institute for Design Innovation, University of California, Berkeley; e-mail: bjoern@berkeley.edu

INTRODUCTION

A key characteristic of academic makerspaces that distin-
guishes them from fab labs in secondary schools, non-profit
community spaces, or for-profit membership facilities is of
course that they are embedded in institutions with significant
research activity. Yet academic makerspaces also differ from
traditional research labs in that they are open to a broader set
of constituents and expertise levels, and often support a
larger variety of possible uses. While many emerging aca-
demic makerspaces are primarily associated with instruction
and student service goals, we argue that research and making
can and should intersect in productive ways. This paper lays
out the landscape of possible engagements based on our own
experience and observations.

A tight connection to academic research promises benefits
for both sides:

1) Educational research and qualitative observational re-
search can improve our fundamental understanding of the
values of making for students; as well as elucidate the con-
ceptual and pragmatic hurdles makers face today through
careful study of making in practice.

2) Makers can serve as a new target audience for technology
research and development in engineering disciplines.

3) Research projects in a large number of domains can lev-
erage makerspace resources to accelerate their progress and
engage students to turn fundamental discoveries into usable
devices and services.

In addition to these intellectual threads, research integration
can also contribute to important pragmatic and operational
goals, for example ensuring that makerspaces receive appro-
priate institutional attention, credit, and funding.

We nevt nrecent onr awn inetitnitional contevt review the

Proceedings of the 1st International Symposium on Academic Makerspaces

The Value of Campus Collaboration for
Higher Education Makerspaces

P. Zachary Ali', Malcolm Cooke®, Martin L. Culpepper’, Craig R. Forest’, Bjorn Hartmann’,

Marlo Kohn®, Vincent Wilczynski’

'Carnegie Mellon University, “Case Western University, “Massachusetts Institute of Technology, “Georgia Institute of Tech-
nology, “University of California, Berkeley, °Stanford University, ' Yale University

INTRODUCTION

The concepts of community and collaboration are essential
characteristics of makerspaces. The value of collaboration has
been highlighted as an idea accelerator by a number of au-
thors including Jon Gertner’s history of Bell Labs and its re-
liance on innovation as the fuel for discovery. Gertner de-
scribed the “Black Box™ lab as an innovation hub that relied
on forced interactions to mesh “many interlocking small parts
grouped physically near enough to one another” to create a
powerful and purposeful machine [1]. The value of collabo-
ration in the maker-movement was presented by Chris An-
derson as critical to establish “open-innovation communities”
where participants voluntarily join and contribute to common
causes [2]. According to Anderson, the value of the work
draws talented participants, and the openness of the activities
in makerspaces serves as an invite for people to contribute to
projects.

The importance of innovation within academic settings leads

CARNEGIE MELLON UNIVERSITY:
INTEGRATIVE DESIGN, ARTS & TECHNOLOGY
NETWORK (IDeATe)

CMU IDeATe Overview: At Camnegie Mellon University,
innovation through efficient technical practices is supported
through the Integrative Design, Arts & Technology (IDeATe)
Network [5]. IDeATe serves as a campus-wide resource for
the maker community, providing interdisciplinary courses,
spaces, and resources that encourage collaboration between
programs, faculty, students and staff. IDeATe facilities reside
in Hunt Library and consist of five types of defined areas:

* Hybrid lecture, collaboration, and project spaces
* Studio lecture and collaboration spaces

* Dedicated collaboration spaces

* Dedicated equipment spaces

* Lending and administrative spaces

All activities and the associated work areas span across three
floors, providing about 10,000 square feet of dedicated space

f o v R0y SN\ NSRS IR Y. ST EOALY O i) | SEMCOIENE NI e R e g e R D N IR St R Y |




Where Be Dragons? Charting the Known (and Not So Known)
Areas of Research on Academic Makerspaces

Leah F. Rosenbaum! and Bjorn Hartmann?

'Leah F. Rosenbaum; Graduate School of Education, University of California, Berkeley; e-mail: leahr@berkeley.edu
2 Bjorn Hartmann; Jacobs Institute for Design Innovation, University of California, Berkeley; e-mail: bjoern@berkeley.edu



\

g

o

-y
I

Y
-

WA
N
)

. / >3

9
!

—'
y
>
1

e

a B
o B

Ny

</
\‘c f

e

‘A
o S—t—

-
oo
-

-
= [

|
[

P Y

il

[

@
- - S

L

L
237




REFERENCES

[1] P. Z. Ali, M. Cooke, M. L. Culpepper, C. R. Forest, B, Hartmann, M.
Kohn and V. Wilczynski. "The Value of Campus Collaboration for Higher
Education Makerspaces,"” in Proceedings of 1st International Symposium on
Academic Makerspaces, 2016 of Conference, 225-239.

[2] D. E. Bailey and S. R. Barley, "Return to work: Toward post-industrial
engineering"”, IIE Transactions, 37, 8. 2005, 737-752.

[3] T. Barrent, M. Pizzico, B. D. Levy, R. L. Nagel, J. S. Linsey, K. G.
Talley, C. R. Forest and W. C. Newstetter. "A review of university maker
spaces,” in Proceedings of 122nd ASEE Annual Conference & Exposition,
2015,

[4] D. Bennett, M. Honey and E. Siegel. in Proceedings of Innovation,
Education, and the Maker Movement Workshop, 2010,

[5] J. Blacklock and S. A. Claussen. "Design, creating and assessment of
innovation spaces across an engineering campus,” in Proceedings of 123rd
ASEE Conference & Exposition, 2016,

[6] P. Blikstein, "Digital fabrication and ‘making’ in cducation: The
democratization of invention”, FabLabs: Of machines, makers and
inventors, 4, 2013,

[7] P. Blikstein, S. L. Martinez and H. Pang, "Meaningful Making: Projects
and Inspirations for FabLabs and Makerspaces”, Constructing Modem
Knowledge Press. Torrance, CA USA. Located on www, 22, 2015, 2015.
[8] D. El-Zanfaly and T. Knight. "Why to make (aimost) anything: A
human-centered leaming approach,” in Proceedings of Ist International
Symposium on Academic Makerspaces, 2016 of Conference,

[9] L. D. Feisel and G. D. Peterson. "A colloquy on leaming objectives for
engineering education laboratories,” in Proceedings of Proceedings of the
2002 American Society for Engincering Education Annual Conference &
Exposition, 2002, 16-19.

(10] C. Forest, H. H. Farzaneh, J. Weinmann and U. Lindemann.
"Quantitative survey and analysis of five maker spaces at large,
rescarch-oriented universities,” in Proceedings of 123rd ASEE Conference
& Exposition, 2016,

[11] C. R. Forest, R. A. Moore, A. S. Jariwala, B. B. Fasse, J. Linscy, W.
Newstetter, P, Ngo and C. Quintero, "The invention studio: A university
maker space and culture”, Advances in Engineering Education, 4, 2. 2014,
1-32.

[12] M. Galaleldin, F. Bouchard, H. Anis and C. Lague. "The impact of
makerspaces on engineering education,”" in Proceedings of Canadian
Engineering Education Association, 2016,

[13] S. C. George-Williams. "If you build it, will they come?: Building a
FabLab in the university of Texas at Arlington libaries and building faculty
partnerships for its use,” in Proceedings of 122nd ASEE Annual Conference
& Exposition, 2015,

[14] S. Greenstein, "CSAM MathMaker Lab".

[15] F.S. Guek, "Makerspace at Singapore Polytechnic”, Singapore Journal
of Library and Information Management, 44, 2015,

[16] E. R. Halverson and K. Sheridan, "The maker movement in
education”, Harvard Educational Review, 84, 4. 2014, 495-504.

[17] C. Hameu, T. Tretter and S. Philipp. "Hackerspaces and engineering
education," in Proceedings of Frontiers in Education Conference (FIE),
2014 IEEE, 2014, 1-8.

[18] B. Hartmann. "A rescarch agenda for academic makerspaces,” in
Proceedings of 1st International Symposium on Academic Makerspaces,
2016,

[19] A. M. Heiman, M. Lande and S. Jordan. "What is making? What is
engineering?,” in Proceedings of 122nd ASEE Annual Conference &
Exposition, 2015, 1.

[20] S. Hielscher and A. G. Smith, "Community-based digital fabrication
workshops: A review of the research literature”, SPRU Working Paper
Series, 2014,

[21] J. Horvath. "3D printing to teach science and math," in Proceedings of
2017 AAAS Annual Meeting, 2017,

[22] J. Horvath, "Hacker Calculus", 2017.

[23] M. Kayler, T. Owens and G. Meadows. "Inspiring maker culture
through collaboration, persistence, and failure,” in Proceedings of Society
for Information Technology & Teacher Education International Conference,
2013, 1179-1184.

[24] M. S. Kim and J. Ruters. "Competency-based curriculum for digital
fabrication and makerspaces," in Proceedings of EdMedia: World
Conference on Educational Media and Technology, 2016, 1366-1369.

[25] R. S. Kurti, D. Kurti and L. Fleming, "The Environment and Tools of
Great Educational Makerspaces”, Teacher Librarian, 42, 1. 2014, 8.

[26] R. S. Kurti, D. Kurti and L. Fleming, "The philosophy of educatic
makerspaces part 1| of making an cducational makerspace”, Teac
Librarian, 41, 5. 2014, 8.

[27] R. S. Kurti, D. Kurti and L. Fleming, "Practical implementation ol
educational makerspace”, Teacher Librarian, 42, 2. 2014, 20.

[28] S. M. Kusano and A. Johri. "Student autonomy: Implications
design-based informal leamning experiences in engineering,” in Proceedi
of 121st ASEE Annual Conference & Exposition, 2014,

[29] M. Z. Lagoudas, J. E. Froyd, J. L. Wilson, P. S. Hamilton, R. Boc
and P. N. Enjeti. "Assessing impact of maker space on student leaming,
Proceedings of ASEE Annual Conference and Exposition, 2016
Conference,

[30] J. S. Lamancusa, J. E. Jorgensen, J. L. Zayas-Castro and J. Rau
"The leaming factory: A new approach to integrating design
manufacturing into the engineering curriculum,” in Proceedings of AS
Conference and Exposition, 1997, 2262 - 2269.

(31] M. Lande. "Methods for assessing ecpistemic identities: Stuc
representations of design and engineering practice,” in Proceedings of 12
ASEE Annual Conference & Exposition, 2014,

[32] M. Lande and L. Leifer. "Prototyping to learn: Characteriz
engineering students’ prototyping activities and prototypes,” in Proceedi
of 17th International Conference on Engineering Design, 2009,

[33] J. Lee and S.-W. Kim. "SNU Idea Factory with Integra
Approaches: From Physical Space, Education, to Culture," in Proceedi
of Ist International Symposium on Academic Makerspaces, 2016
Conference, 58-61.

[34] P. Litle and M. Cardenas, "Use of “studio™ methods in
introductory engincering design curriculum”, Joumal of Engince:
Education, 90, 3. 2001, 309-318.

[35] D. M. Malicky, J. G. Kohl and M. Z. Huang, "Integrating a mack
shop class into the mechanical engineering curriculum: Experiential |
inductive learning”, International Journal of Mechanical Enginee:
Education, 38, 2. 2010, 135-146.

[36] L. Martin, "The promisc of the maker movement for educatic
Journal of Pre-College Engineering Education Research (J-PEER), §
2015, 4.

[37] S. L. Martinez and G. Stager, "Invent to learn", Constructing Mod
Knowledge Press, Torrence, 2013.

[38] R.J. Morocz, B. Levy, C. Forest, R. L. Nagel, W. C. Newstetter, K
Talley and J. S. Linsey. "Relating student participation in univeristy mé
spaces 10 their engineering design self-efficacy,” in Proceedings of 12
ASEE Conference & Exposition, 2016,

[39] D. Nicusma and J. W. Malazita. ""Making” a bridge: Critical mak
as synthesized engineering/humanistic inquiry,” in Proceedings of 12
ASEE Conference & Exposition, 2016 of Conference,

[40] B. O'connell. "Going from curious to maker: New user experience
a university makerspace,” in Proccedings of Open VentureWell Anr
Conference, 2015, 1.

[41] J. L. Oplinger, A. M. Heiman, M. Dickens, C. H. Foster, S. S. Jor
and M. Lande. "Making and engineering: Understanding similarities
differences," in Proceedings of 121st ASEE Annual Conference
Exposition, 2014, 1.

[42] A. Paganelli, J. D. Cribbs, X. ‘Silvic’huang, N. Pereira, J. Huss,
Chandler and A. Paganelli, "The makerspace experience and teac
professional development”, Professional Development in Education, 43
2017, 232-235.

[43] S. Papavlasopoulou, M. N. Giannakos and L. Jaccheri, "Empir
studies on the Maker Movement, a promising approach to learning
literature review", Entertainment Computing, 18, 2017, 57-78.

[44] E. Pappas and R. Prins. "Design and build: Teaching cognitive sk
through tool use," in Proceedings of 2010 ASEE Southeast Scc
Conference, 2010,

[45] S. Pauison, A. Rubin and T. Wright, "Mathematics in infon
learning environments: A summary of the literature”, 2016.

[46] M. F. Penny, J. D. Watkins, B. Levy, J. S. Linsey, R. L. Nagel, W
Newstetter, K. G. Talley and S. F. Smith. "Making' and impact:
cthnographic approach to university maker spaces,” in Proceedings of 12
ASEE Annual Conference & Exposition, 2016,

[47] M. Petrich, K. Wilkinson and B. Bevan, "It looks like fun, but are t
leaming”, Design, make, play: Growing the next generation of ST
innovators, 2013, 50-70.

[48]) E. Pines, P. Sullivan and L. Nogales. "Broadening participal
through engagement in the maker spacc movement,” in Proceedings
ASEE Annual Conference and Exposition, 2015,

[49] R. Prins and E. Pappas. "Exploring the value of design and build
experiences for undergraduate engineering students,” in Proceedings of
ASEE Annual Conference & Exposition, 2010,

[S0] H. Quinn and P. Bell, Design, make, play: Growing the next
generation of STEM innovators, M. Honey and D. Kanter, 2013, 17-33.

[51] P. Rees, C. Olson, C. M. Schweik and S. Brewer. "Work in progress:
Exploring the role of makerspaces and flipped leaming in a town-gown
effort to engage K12 students in STEAM," in Proceedings of 122nd ASEE
Annual Conference & Exposition, 2015,

[52] L. Rodgers, J. Gomez-Marquez and A. Young. "Creating a Maker
Community at the MIT-SUTD International Design Center," in Proceedings
of Ist International Symposium on Academic Makerspaces, 2016 of
Conference,

[53] A. Rogers, B. Leduc-Mills, B. C. O'connell and B. Huang. "Lending a
hand: Supporting the Maker movement in academic libraries," in
Proceedings of 122nd ASEE Annual Conference & Exposition, 2015,

[54] A. S. Rogers. "The Librarian's Role in Academic Makerspaces,” in
Proceedings of 1st International Conference on Academic Makerspaces,
2016 of Conference, 124-127.

[55] A. J. Sator and S. M. Bullock, "“Making’as a catalyst for reflective
practice”, Reflective Practice, 2017, 1-12.

[S6] S. Schén, M. Ebner and S. Kumar, "The Maker Movement.
Implications of new digital gadgets, fabrication tools and spaces for creative
learning and teaching”, eLearning Papers, 39, 2014, 14-25.

[57] H. M. U. Shehzad and Q. M. Abid. "Best Practices for A Newly
Established Academic Makerspace in a Nascent Maker Ecosystem," in
Proceedings of Ist Intermational Symposium on Academic Makerspaces,
2016 of Conference,

[58] K. Sheridan, E. R. Halverson, B. Litts, L. Brahms, L. Jacobs-Pricbe
and T. Owens, "Learning in the making: A comparative case study of three
makerspaces”, Harvard Educational Review, 84, 4. 2014, 505-531.

[S9] T. Spencer, V. Spencer, P. Patel and A. Jariwala. "Safety in a
student-run makerspace via peer-to-peer adaptive training,” in Proceedings
of International Symposium on Academic Makerspaces, 2016,

[60] 1. E.S. Swenson, M. D. Portsmore and E. E. Danahy. "Examining the
engineering design process of first-year engineering students during a
hands-on, in-class design challenge," in Proceedings of 121st ASEE Annual
Conference & Exposition, 2014, 1.

[61] A. Turner, B. Welch and S. Reynolds, "Leamning spaces in academic
libraries-A review of the evolving trends", Australian Academic &
Research Libraries, 44, 4. 2013, 226-234.

[62] S. Vossoughi and B. Bevan, "Making and tinkering: A review of the
literature”, National Research Council Committee on Out of School Time
STEM, 2014, 1-55.

[63] S. Vossoughi, M. Escudé, F. Kong and P. Hooper. "Tinkering,
learning & equity in the after-school setting,” in Proceedings of annual
FabLeam conference. Palo Alto, CA: Stanford University, 2013,

[64] A. Wagh, B. Gravel, E. Tucker-Raymond and S. Klimczack.
"Negotiating tensions between acsthetics, meaning and technics as
opportunities for disciplinary engagement,” in Proceedings of Proceedings
of the 6th Annual Conference on Creativity and Fabrication in Education,
2016, 58-65.

[65] F. Wang, W. Wang, S. Wilson and N. Ahmed, "The state of library
makerspaces”, International Journal of Librarianship, 1, 1. 2016, 2-16.

[66] V. Wilczynski, "Academic maker spaces and engineering design”,
American Society for Engineering Education, 26, 2015, 1.

[67] V. Wilczynski, C. S. O'hemn and E. R. Dufresne. "Using an
engineering design center to infuse design experience into a mechanical
engineering program,” in Proceedings of 121st ASEE Annual Conference &
Exposition, 2014,

[68] V. Wilczynski, J. Zinter and L. Wilen. "Teaching engineering design
in an academic makerspace: Blending theory and practice to solve
client-based problems," in Proceedings of 123rd ASEE Conference &
Exposition, 2016,

[69] A. Wong and H. Partridge, "Making as learning: Makerspaces in
Universities”, Australian Academic & Rescarch Libraries, 47, 3. 2016,
143-159.



JACOBS INSTITUTE FOR
DESIGN INNOVATION

COLLEGE OF ENGINEERING, UC BERKELEY

bjoern@eecs.berkeley.edu


mailto:bjoern@eecs.berkeley.edu?subject=




