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1. EXECUTIVE SUMMARY
The results of this study indicate the development of a Campus-Wide Makerspace program on
the proposed site on the Las Positas College (LPC) Campus would be highly feasible, and further
that the site could be developed as a premiere Makerspace program in the Tri-Valley area.
The proposed site is located on 147 hilltop acres overlooking Livermore’s hills and nearby
Murray Ranch. The College serves the Tri-Valley region, the south-eastern portion of Alameda
County, including cities of Dublin, Livermore and Pleasanton and several unincorporated areas
of Alameda County, including Sunol. The campus offers a dynamic setting, substantial space for
expansion and a natural environment ideal for the development of a Makerspace. The
proposed site is large enough to support the development of a full spectrum facility that could
provide progressive opportunities and experiences for students, faculty and community
members to participate in the Maker movement.
A full spectrum campus-wide Makerspace program will be a tremendous resource to the local
community, who have very limited options for project-based learning and entrepreneurial
experiences that provide a safe, controlled environment for community members to learn how
to “make almost anything”, receive coaching and mentorship, participate in workshops, camps
and clinics and compete in local, regional and national competitions and events. Currently,
there are no comparable public opportunities in the Tri-Valley area.
The sites main limitation, not being more centrally located within the county, is also one of its
greatest strengths as Las Positas College campus is characterized by a sense of openness,
reinforced by visual connections across campus and to the surrounding landscape. Existing
facilities have significant constraints in terms of construction quality, energy efficiency,
instructional capacity and accessibility. Significant portions of existing major infrastructure
systems on campus require upgrades. New facility regulations, including those for buildings,
energy, landscape, stormwater, earthquake and fire, trigger the need to update utility and
technology infrastructure.
Due to the prevailing conditions of existing older buildings, LPC Facilities Master Plan (FMP)
plan is focused on replacing, rather than renovating, these older buildings. Voter approved
Measure B funds in 2016 allow the College to begin the process with selective removal of
original one-story modular buildings and construction of new buildings. Impacts from the
development of a Makerspace would be minimal to other campus users and neighbors, and
would provide an additional recreational opportunity to complement the existing low impact
activities currently offered on the campus.
A makerspace at LPC Campus could be developed quickly and at a reasonable cost due in large
part to the support of the California Community College Chancellor’s office (CCCCO) and the
California Community College (CCC) Maker initiative. This Makerspace could become the most
unique public project-based learning venue in the Tri-Valley area with the capacity to run
workshops, coaching and instruction programs, competitions and special events that would
provide many opportunities to generate revenue in support of the Makerspace operations.
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There are also many opportunities to partner with local and regional K-12, municipalities and
industries to sponsor, host special events and provide programs that would support the
Makerspace on an ongoing basis.
Recent experiences from the CCC Maker Initiative colleges include Sierra College, Laney College
and Cabrillo College gives an indication of the level of interest and need for the development of
this facility. As a vital component of this research we initiated ongoing discussions with internal
and external stakeholders about the implementation of this sort of multidisciplinary space
devoted to hands-on learning and project development. There are a variety of possibilities for
this discussion, we would like to focus on how stakeholders might use this space in their
programs, what sort of support is desired and what types of equipment would best meet their
needs.
Perhaps more than any other location in the Tri-Valley area, with its great number of students,
entrepreneurs, and rich history of supporting education, dedicated and proven local advocates
and volunteers, exploding interest in youth programs suggest the need for a Makerspace is
huge and that the opportunity to develop a facility that could become the premier projectbased learning facility in Tri-Valley area is tremendous.
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2. PROJECT DEFINITION
2.1. Introduction
The California Community College Chancellor’s Office (CCCCO) Vision for Success of a broader
system of higher education and workforce development stands or falls with the California
Community Colleges. California’s education pipeline is not keeping pace with the skills and
education required by employers, entrepreneurship among young adults has declined, and
instructional delivery methods of the past are being replaced by more accessible, inexpensive
and plentiful sources.
With 2.1 million students, California Community Colleges represent the largest and most
diverse education system in the United States. With a goal of closing California’s middle-skills
gap, the CCCCO seeks to develop an implementation plan that meets the needs of our students,
faculty, industry sectors, existing facilities and region. Focusing our efforts on producing
creative, skilled, innovation-ready graduates, improving systems and operations, including fiscal
sustainability, and community responsiveness.
The CCC Maker Initiative is creating a network of colleges focused on producing creative,
skilled, innovation-ready graduates. Under the Doing What Matters for Jobs and the Economy
framework, this initiative is aimed at inspiring learning by doing, teaching in-demand skills,
engaging employers, introducing students to dynamic careers and encouraging collaboration
among multiple disciplines and colleges to deliver innovative education that strengthens the
workforce. The CCCCO investment will grow a statewide network of community college-based
makerspaces fostering student innovation and entrepreneurial skills.
Las Positas College Career and Technical Education Department is proposing the
implementation of a makerspace on LPC’s campus to join this Maker Initiative network and
support Doing What Matters for Jobs and the Economy framework.
This feasibility study serves to identify the unique LPC business opportunity, define a solution,
form a project, and appoint a project team to build and deliver the solution for implementation.
This summarized plan will yield financials, an operational study, equipment/tool/facility needs,
plans for community engagement, methods for integrating into curriculum, and opportunities
to braid funding sources.
Makerspaces are adopted by schools as platforms for project-based, hands-on STEAM
education. Users learn by designing and creating objects of personal interest or import.
Makerspaces also serve communities as prototyping platforms for local entrepreneurship. The
true strength of a Makerspace is not technical; it is social. The innovative people that drive a
knowledge economy share a common trait: by definition, they are not good at following rules.
To be able to invent, people need to question assumptions. They need to study and work in
environments where it is safe to do that. Advanced educational and research institutions have
room for only a few thousand of those people each.
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By bringing welcoming environments to innovators wherever they are, this digital revolution
will make it possible to harness a larger fraction of the planet’s brainpower. Digital fabrication
consists of much more than 3D printing. It is an evolving suite of capabilities to turn data into
things and things into data. The collective challenge is to answer the central question it poses:
How will we live, learn, work, and play when anyone can make anything, anywhere?
2.2. Business Objectives
Implement a Makerspace to drive innovation in education closing California’s middle-skills gap
when class starts in June 2018 with a successful model to positively impact students, prepare
them with 21st century skills, grow STEAM fields, fuel job creation and strengthen regional
economies. This feasibility study serves to identify the unique LPC business opportunity, define
a solution, form a project, and appoint a project team to build and deliver the solution for
implementation.
2.3. Benefits and Limitations
Improve quality of student access and success, remain competitive, align to strategic plans,
save costs through efficiencies, and generate revenue. Biggest limitation is the lack of
knowledge that this is even possible.

•

•

2.4. Option Identification and Selection
Options:
Benchmark (On Campus)
o Open-source, student centered, multi-disciplinary programs, capital equipment,
facility improvements, entrepreneurship, regional private / public partnerships
o A Makerspace comprised of off-the-shelf, industrial-grade fabrication and
electronics tools, wrapped in open source software and programs
o Laser cutter, sign cutter, high-resolution NC milling machine, large wood router, 3D
printing and forming equipment, electronic components and programming tools for
low-cost, high-speed microcontrollers for on-site rapid circuit prototyping, custom
embroidery, design workstations and software, Virtual Reality headsets, etc.
Regional public - private partnership (Off Campus)
o I-GATE , Tri-Valley Center
o capital equipment, programs and facility capacity

Selection:
The results of this feasibility study show the development of a Makerspace will be highly
beneficial to the organization and has a high probability of success.

•

Key findings are as follows:
Makerspace platform aligns with state, regional and local strategic plans
o Student-focused open exploration and customized skill development
o Developing and implementing student leadership programs
o Embracing and adopting the multi-disciplinary makerspace culture
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Collaborations enabling regional funding
CCC Chancellor’s office vision for success + (17%) incentive funding criteria
LPC implementation plan addresses four (4) key outcomes:
o Community of Practice, Curriculum, Career Pathways, Maker development
o
o

•

•
•
•
•
•
•
•
•
•

2.5. Project Scope, Impact and Interdependencies:
Scope:
Identify a host agency to take ownership of the Makerspace
Identify the right champion to lead this Makerspace
Finalise partnership / contractual agreements
Secure funding for this Makerspace - Public /Private Partnerships
Identify and prepare site
Procure, install and commission of the Makerspace
Train the trainers (technical and management)
Identify projects / competitive programs
Launch the Makerspace

•

The scope of this project does not include:
Development of any other school sites

Impact: Students, Culture and Leadership:
Take planning efforts to scale, experimenting and iterating on integrated curriculum, workbased experiences, open source learning environments, and expansive ecosystems of
connected partners and stakeholders.

•
•
•
•
•
•
•
•
•

Interdependencies: Related programs, projects, studies, or business plans:
California Community College Chancellor’s Office Vision for Success
The California Community College Maker initiative
LPC existing and new programs
Regional CCC Makerspace collaborations
Alameda County Office of Education K-12 partnership
City of Livermore entrepreneurship and business incubator/accelerator initiative
I-GATE & Robot Garden
LPC Foundation
Fab Foundation

•
•
•
•

2.6. Outline Plan
Project stages with key decisions:
Business Case Development
Analysis and Design
Purchasing and Procurement
Build and Test

SUMMERFIELD LABS
6

SUMMERFIELD LABS

7

Las Positas College
Makerspace Feasibility Study
•
•

•
•

•

User Acceptance
Deploy
Major Deliverables:
CCC Chancellor’s office
+ (17%) incentive funding criteria
Increase by at least 20 percent the number of CCC students annually who acquire associates
degrees, credentials, certificates, or specific skill sets that prepare them for an in-demand
job.
Increase the percent of exiting CTE students who report being employed in their field of
study, from 60 to 69 %

CCC Maker Initiative
Three (3) operational goals towards impact and sustainability:
• Student-focused through open exploration and customized skill development.
• Embrace and adopt the makerspace culture beyond the confines of the makerspace.
• Develop and implement student leadership programs related to makerspace operations.
Las Positas College
Four (4) overarching Educational Master Plan (EMP) goals towards impact and sustainability:
• Educational Excellence, Community Collaboration, Supportive Organizational Resources,
and Organizational Effectiveness
EMP strategic Issues:
• 3. Serving the local economy by educating transfer, career technical and basic skills
students, and increase opportunities through industry partnerships
• 7. Optimizing the use of facilities and technology to improve program quality and delivery,
and college-wide systems and processes

Project Timescale:
The LPC makerspace project is expected to take twelve (12) months from project approval to
launch of the platform. The following is a high-level schedule of some significant milestones for
this initiative:
• October 2018: Project Conception and Initiation
• February - June 2019: Feasibility Study
• September 2019: Grant submission
• October – December 2019: Makerspace development
• January – March 2020: Project Definition and Planning
• April – June 2020: Design and Scale Testing
• September 2020: Launch Makerspace
Upon approval of this project a detailed schedule will be created by the assigned project team
to include all tasks and deliverables.
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2.7. Market Assessment
The U.S. Bureau of Labor Statistics forecasts that in 2020, the United States will have about 9.2
million jobs in the fields of science, technology, engineering, and mathematics. According to
data compiled by the National Science Board, the advisory group of the National Science
Foundation, college degrees in these fields have not kept pace with college enrollment. And
women and minorities remain significantly underrepresented in these fields. Digital fabrication
offers a new response to this need, starting at the beginning of the pipeline. Students, faculty,
staff and community members can come into any of the Makerspaces and apply the tools to
their interests. The Makerspace seeks to balance the decentralized enthusiasm of the do-ityourself maker movement and the mentorship that comes from doing it together.
Programming Opportunities:
There are many opportunities for programming at the Makerspace, from youth maker camps,
to professional coaching, instruction and training programs, special events such as Makerspace
demos, mini-maker faire, pitch events, competitions, festivals, etc. Based on the number and
frequency of Makerspace related special events and programs that currently exist within the
area, it is anticipated that the Makerspace would be in high demand and highly valued as a
venue.
Funding, Revenue and Sponsorship Opportunities:
There is a significant opportunity to generate funding, revenue and sponsorship support for the
proposed Makerspace based on the scale of the facility, and the limited number of competing
facilities in the region. Funds can be raised through a combination of direct sales for special
events and branded merchandise, individual donations and corporate sponsorships from local
businesses, and grants from non-profit foundations such as Livermore Lab Foundation, and
National Science Foundation. Revenue from programming and special event permits would
provide additional funding for the ongoing maintenance and operation of the Makerspace.
Onsite sponsorship opportunities typically include a donors/sponsor’s plaque at the entrance of
the Makerspace, donor/sponsor plaques on Makerspace amenities such as benches, tool
stations, interpretive signage, etc. Website sponsorship opportunities include a sponsor’s page,
newsletter listing and can include much more. Typically, project websites tend to be less
conflicting with LPC signage standards and sponsorship standards, which often do not allow for
company logos on signage or facility amenities.
2.8. Risk Assessment
Significant risks and opportunities:
SWOT Analysis
SWOT analysis is used to evaluate the Strengths, Weaknesses, Opportunities, and Threats for
the proposed Makerspace and Makerspace. This qualitative analysis characterizes and
identifies specific factors that are favorable or unfavorable to achieving project objectives. This
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analysis along with the results of the site selection criteria matrix, inform the final
recommendations.

•
•
•
•
•
•
•
•
•
•
•
•
•
•

Strengths
Arts Programs 13 (Various programs were indicated)
Community Buy-In & Interests 12
Campus Equipment/Labs 10
Demand/Engagement, Re: Students 8
Career Tech Programs 7 (Various programs were indicated)
Available Campus Space 6
Faculty and Staff 6
Collaboration among disciplines/depts. 5
Measure A/ Funding 5
Administrative Support 4
IT Infrastructure 4
Diversity 3
Community Ed 3
Library 3

•
•
•
•
•
•
•
•
•
•
•

Weaknesses
Lack of Space/Psychical Resources 11
Lack of Funding/Sustainability 11
Lack of Programs 8 (Various programs were indicated)
No Staff to Maintain Space 8
Disconnect between Departments 6
Slow Curriculum Process 4
No Accessibility to Students 4
No One Person in Charge 3
No Non-Credit Program 3
No Staff for Collaborative Spaces 3
Lack of Student Interest/Involvement 3

•
•
•
•
•
•
•
•
•
•

Opportunities
Cross Discipline Collaboration 7
Measure A 5
Community Partnerships/Collaborations 3
Program Development 3
ECE Program 3
Create Community Among Students 2
Guided Pathways 2
Faculty Desire to Participate 2
Foundation $$’s 2
Tri-Valley ROP 2

SUMMERFIELD LABS
9

SUMMERFIELD LABS

10

Las Positas College
Makerspace Feasibility Study

•
•
•
•
•
•
•
•
•
•

Threats
Sustainability/Funding 12
Lack of Training/ Knowledge to Use Tools and Equipment/Safety 9
Loss of Interest/Fad 6
Competition 5
Siloed Departments 3
Red Tape/Bureaucracy 3
Staffing 2
Lack of Leadership 2
Multiple Priorities 2
Safety Issues 2

SWOT Analysis Narrative
The following is an analysis and interpretation of the data collected from the SWOT completed
during the October 25, Makerspace Kick-Off meeting. This document presents the findings in
narrative form. There were many one-offs mentioned in the SWOT. They are not included in the
grid, nor will they be discussed in the narrative. As indicated, only items with at least two
mentions were included in the grid.
Program Development
While many programs were indicted as college strengths, there were many suggestions for the
development of new college programs. These included Bio-Tech, an SBDC, ceramics and
leather-working. Most of the programs indicated as college strengths were Arts programs, with
CTE programs a close second. Is this because participants envision Makerspaces as primarily art
making spaces? Program Development is important to colleges. However, the implementation
of new programs is expensive and dependent on many factors, including whether or not there
are similar programs available close by.
Community Buy-In
This was listed in both the strength, opportunities and threat sections. While community buy-in
and partnerships are very important for any college, not sure if the respondents are listing it
because they want businesses to take advantage of the Makerspace, or because they suspect
that local companies will donate equipment and materials. Our sense from talking to other
Makerspaces located within educational institutions is that opening up a Makerspace to the
community, including ROP’s and K-12 schools, adds many issues to implementation and
maintenance. Recommendation is to wait until the space is established before the college has
real discussion about opening it up to outside entities. Competition from the above was
indicted by five respondents as a threat to a successful campus Makerspace. Many
communities have Makerspaces. The goals and purpose of a community Makerspace and a
college Makerspace are different. Based on what was learned, we don’t see one would impact
the other in any significant way.
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Equipment and Labs
Current equipment and labs were frequently cited as strengths. There is a question about
whether or not what is currently available can be moved/used in the Makerspace. What is
available? We know that an inventory of equipment is imminent. But will/can it be used in the
Makerspace? Cited as valid concerns, vis-à-vis equipment, were safety issues and a lack of
training and knowledge of equipment and tools and a lack of a method for imparting same.
Most colleges seem to have a full-time staff member, part-time staff, and student
workers/mentors to assist with training. This is a critical issue. Is there funding for a full-time
position? Is/will that be a part of Makerspace planning?
Student Enthusiasm/Community
This was indicated as a strength, an opportunity, and a weakness. We believe it is all three. We
will not know until we hear from more students. We hope that a plethora of students answer
the survey, log-in to the website, and participate in future campus Makerspace meetings.
Campus Space
This was listed frequently as both a strength and a weakness. Some respondents seemed to
think that there would be bond dollars to build the Makerspace. Some thought there was
current space available for building a Makerspace. In my experience it is the rare college
that has space to spare. Is there available space? Is there money in the bond or other budgets
to build a space? I have been told by current spaces that it is VERY important to have a
dedicated space that is large enough to house equipment and materials.
Faculty, Staff and Administrators
The feeling that all of the listed were supportive, enthusiastic, and eager to participate, was
reflected in all who mentioned them. I look forward to additional opinions and responses. My
hope is that we find that the positive feelings are shared by many others, as well.
Collaboration among/between Disciplines and Departments
Interestingly enough, this was listed in all four quadrants, with high numbers, the highest being
in opportunities. This bodes well for implementation, as a successful Makerspace requires
intentional and constant collaboration across disciplines.
Funding/Sustainability
This was most cited as both a threat and a weakness, 12 and 11 respondents respectively. In
the strength and opportunity columns, many respondents felt that both the bond and the
foundation were sources for funding. This is one the college’s most critical areas to discuss and
investigate. Without proper, on-going, and sustainable funding for equipment, supplies,
maintenance, and staffing, it would be difficult to think about building a Makerspace.
Equipment quickly becomes obsolete. Supplies are expensive and need is on-going. Many
spaces have users buy and/or bring their own supplies. Staff would need to be budget
line items.
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Loss of Interest/Fad
This is an important issue to investigate. Six people each, listed it as either a threat or a
weakness. This would be an expensive proposition and the campus needs to be as sure as they
can be that interest would be on-going and sustainable.
Staffing
Ten respondents cited this as either a threat or a weakness. It is a very important issue, and one
that ties closely to funding and sustainability. Staff is critical for staffing the Makerspace for
users, maintaining the equipment, ordering supplies, training users on equipment, and ensuring
safety. Staffing needs depends mostly on staff skill sets, hours of operation, and Makerspace
equipment. Staff would probably need to include a full time manager, technicians, and student
workers.
Entrepreneurship
This was not mentioned in any of the collected sheets, nor in the group setting at the kick-off.
Entrepreneurship needs to be integrated and even infused in the Makerspace. In our new
economy, intrapreneurship and entrepreneurship are both critical and basic skills.
Threats and Weaknesses
Perhaps the difference between threats and weaknesses was neither fully embraced nor
understood. Many of the same issues appeared in both columns. Nonetheless, we think that we
gleaned excellent information and perceptions from this exercise.

•
•
•
•
•

Once the project begins we will:
Regularly maintain and monitor the risks with the project team and reassess their proximity,
likelihood of occurrence, and seriousness of impact.
Log all new risks and opportunities.
Categorize and report on the action being taken in regular project progress reports.
Use scenario or sensitivity analysis to predict the impact of possible outcomes.
Revisit schedule under strict change control.

2.9. Project Approach
A makerspace is a technical prototyping platform for innovation and invention, providing
stimulus for local entrepreneurship. Open source platforms for project-based, hands-on STEM
education means connecting to a global community of learners, educators, technologists,
researchers, makers and innovators - a knowledge sharing network. Makerspaces share
common tools and processes, build a global network, a distributed laboratory for research and
invention. Users learn by designing and creating objects of personal interest or import. The CCC
Maker Initiative provides a path forward and the way in which work is done to deliver the
project. LPC will build from the successes and failures of other makerspaces to implement a
platform serving the needs of our community.
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2.10.
Purchasing Strategy
How the project will be financed:
• Strong Workforce grant
• FEC grant
• ISPIC grant
• Gig Economy grant
• CCC Maker Initiative grant
• COM Bond Measure B funds
• Public – Private Partnerships
• Community access membership
• Livermore Lab Foundation
• National Science Foundation
NOTE: Decisions will be made on whether to buy, lease, or outsource.

3. FINANCE
3.1. Financial Appraisal
An example scenario of financial projections for the implementation of an LPC makerspace are
highlighted in the table below. These figures account for capital equipment, consumables,
additional staffing, curriculum development, support training, and any additional costs.
Measure

Benchmark option

Capital Equipment

$150,000

Consumables

$25,000

Contract Services

$35,000

Additional Staffing

$150,000

Program Development

$10,000

Support Training

$15,000

Leasehold Improvements

$20,000

Additional Costs

$10,000
TOTAL

$390,000

Forecasted Benefits / Equity
Strong Workforce Program grant
Faculty Entrepreneur Champion (FEC) mini- grant
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Industry Sector Projects-in-Common (ISPIC) grant
Gig Economy grant
CCC Maker Initiative grant
LPC Bond Measure
Public / Private Partnerships
Community access membership

3.2. Sensitivity Analysis
Manage Project Risk:
The CCCCO has embraced the Maker movement as evidenced by its CCC Maker Initiative. As the
campus is envisioned to be a staffed, public use, at risk facility the most important elements of
risk management would be a comprehensive signage program, a progression-based
Makerspace design offering optional experiences for beginner through advanced makers, a
comprehensive construction and maintenance program, and a program for the enforcement of
Makerspace rules and regulations including, PPE usage, codes of conduct and user etiquette.
•

Identify, Assess, Address and Review

LPC should comply with the following recommended risk management guidelines:
•
Engineered in general compliance with best practices for the design and operation of a
FabLab facility.
•
Design and operation plan reviewed and approved by LPC risk manager.
•
Makerspace has appropriate safety barrier between users and equipment.
•
Makerspace is signed according to government Code §831.7
•
LPC adopt the appropriate mechanism to enforce FabLab rules, set hours of operation
and required use of safety apparel.
•
All organized events are supervised and the LPC assures purchase of liability insurance
for all organized events through the sanctioning event body.
•
The Makerspace is routinely inspected and maintained, and such activity is documented.
•
Protocol for periodic law campus enforcement patrol of space.
The outcomes or assumptions for these projections are as follows:
•
Available as a community resource, offering open access for individuals as well as
scheduled access for programs
•
Provide a community of practice, curriculum, internships and makerspace development
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4. PROJECT ORGANISATION
4.1. Project Governance
Project structure and levels of decision making:
LPC will implement their existing project governance framework to support the project through
each stage. If LPC does not use a structured project management process framework, the
project framework will include:
• Roles and responsibilities in the project (the project team and stakeholders)
• Project tolerances
• Any standards the project should take into account
• Review points
• How decisions are made
Function

Name

Role

Career and Technical Education

Multi-Disciplinary Collaboration

Project Sponsor

Consultant

James Cordeiro

Feasibility Study Lead

Career & Technical Ed Program Project Manager

Vicki Shipman

Workforce and Partnerships

Dean of Academic Services

Amir Law

Lead Administrator

Welding/Manufacturing

Scott Miner

Lead faculty

Arts & Humanities

Titian Lish

Stakeholder

Arts and Humanities

Deanna Horvath

Stakeholder

Graphic Design and Digital Media

John Hogan

Stakeholder

Graphic Design and Digital Media

Peter Kuo

Stakeholder

Sculpture and Engineering

Jin Tsubota

Stakeholder

Engineering Lab Technician

Andrew Lozano

Stakeholder

Interior Design, Mendehall Middle School

Jill Hornbeck

Stakeholder

Dean of Academic Services & STEM

Nan Ho

Stakeholder

Dean of Academic Services

Nan Ho

Stakeholder

President of LPC

Roanna Bennie

Stakeholder

Vice President, Administrative Services

Diane Brady

Stakeholder

Vice President, Student Services

William Garcia

Stakeholder

Dean of Student Services

Elizabeth David

Stakeholder
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Dean of Academic Services

Stuart McElderry

Stakeholder

Student Services, Community Education

Frances DeNisco

Stakeholder

Library Services

Collin Thormoto

Stakeholder

Student Body Government

Multiple

Stakeholder

Campus Clubs

Multiple

Stakeholder

Student Ambassadors

Multiple

Stakeholder

I-GATE, Switch Labs, The Switch

Brandon Caldwell

Stakeholder

Tri-Valley Stem Center, Robot Garden

Tom Manger

Stakeholder

4.2. Progress Reporting
Updates on project performance with include a concise progress report or highlight report at
regular intervals when a task or product will be completed in one of three ways:
• Completed
• Not started
• Started but not completed
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5. CONCLUSIONS
The need for a Makerspace facility on Las Positas Campus has been identified by LPC, CCCCO
and organizations in the community. The 2017 US Census data estimates the population for the
Tri-Valley area is approximately 361,000 people. The size of the Tri-Valley community, the
estimated size of the local Maker population and the limited number of public and accessible
Makerspace facilities and maker opportunities suggest that the need for a Makerspace facility
that provides varied experiences for a wide range of makers is significant. Based on the Bay
Area Census data from 2017, which states the population of the San Francisco Bay Area to be
nearly seven million, an estimate of the total number of Makerspace makers is approximately
238,000.
Las Positas College values the opportunity to develop a Makerspace on Campus that would
meet the CCCCO, CCC maker and LPC objectives. Based on the criteria evaluated it is evident
that a Makerspace at LPC would be a regional draw servicing the entire area, and would have
the potential to generate revenue for LPC. Additionally, a Makerspace at this location would be
compatible with other CCC Makers uses, could have near term implementation and leverage
existing Makerspace infrastructure to strengthen the impact of the CCCCO regional
collaborations and resources.
6. RECOMMENDATIONS
The following recommendations rely on LPC’s preliminary site selection vetting process, which
concluded that a suitable location for a large-scale Makerspace on campus is highly desirable
and better fits student needs. The proposed site at LPC Campus would support a large
Makerspace facility and would be well suited for the needs of the community. The Makerspace
facility would be ideal if it included a mix of maker elements such as 3D scanning and printing
(additive/reductive), CNC milling, tooling, electronics, computer-controlled embroidery,
computer-controlled vinyl cutting, computer-controlled laser cutting, traditional art materials
and fixtures, design software / workstations, housing and coordinating other technology that
would accommodate a large range of makers of multiple skill levels.

7. REFERENCES
Las Positas College, Career and Technical Education Team
California Community College Maker Initiative
California Community College Chancellor’s Office
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Las Positas College
Makerspace Feasibility Study

Table 1: Example Makerspace Equipment and Staff Budget
EQUIPMENT

Cost

Epilog laser Mini 24-40W
Sentry Air Systems for Epilog SS-400-PFS

$19,500
$5500

Closed Loop ShopBot PRSalpha96
Shop Fox W1666-2H 1550 CFM Dust Collector

$23,000
$650

3D printer DP200 3Dwox

$1850

NC Mini-Mill Roland monofab SRM-20

$6000

Vinyl Cutter GS-24 CAMM-1 SERVO

$2100

Embroidery Machine

$1500

Desktop Computers ($600 each x 7)
Monitors ($200 each x 7)
Notebook Computers ($500 each x 6)

$4200
$1400
$3000

Electronics Table (various equipment)

$12,000

Measuring, cutting, molds/casting, tools, etc.

$3500

Consumables

$30,000
$115,000

Additional Staffing
Director of Makerspace
Faculty Training / Instruction/ Program Dev
Student Internships/ Work study
Events, Conferences, Travel, etc.

$110,000
$12,000
$20,000
$8000

Contract Services

$20,000

Leasehold Improvements

$20,000

Total Additional Costs

$15,000

TOTAL

30hrs/wk x $75/hr
5hrs/wk x $50/hr
20hrs/wk x $20/hr

2 students per semester
Maintenance contracts

$320,000
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What is your vision for LPC's Makerspace?
• open system to community at large
• sharing of knowledge and community
building
• offer Student services, access &
capture/track participation
• consider Admin constraint / cost /
resources
• Business Services
• Culinary Program / Facility aspect of
makerspace
• provide alternate physical space to
learn and apply new knowledge skills
and abilities
• encourage creativity, collaboration w/
peers
• another venue to fill in time vs. leaving
campus
• proper investment of resources
improving retention and persistence
• Partner with I-Gate (the Switch, Switch
labs), Robot garden, Tri Valley Center,
Livermore Office of Economic and
Innovation I-hub program, Livermore
national labs
• Access to technical talent
• Strong mandate with clear outcomes,
and structured programs
• Tools and expertise access to local
employees
• Administrative management of
programs and training
• Co-working space for idea and product
generation and development enables
students, faculty, staff, and the
community to tinker and create.
• Multi-disciplinary,
• supervision of space
o manager of operations, daily
hours of operations
• basic tools training, safety and security
• centrally located, hours of operation,

How does a Makerspace fit with LPC's EMP?
• Currently, not reflected in EMP as
Makerspaces have grown up recently
• students want hands on learning to
create stuff
• matching shop as example of how to
evolve
• Biosciences model program
• Track students completion pathway
• Augment programs and skills necessary
for workforce
• Seek to serve students and engage
community
• continuing ed students interest, LPC is
ramping up program
• fits with areas as they relate to
educational excellence and being
involved with the community.
• important to extend learning outside of
the classroom
• provide multiple touch points and
opportunities for the community to
interact with the campus in low-stakes,
yet high-impact ways.
• Partner with local businesses
• management structure of engagement
consulting projects for students
• Train on QA, Design Manufacturing,
Advanced manufacturing
• Tri-Valley offers Bits, Atoms and Assays
• internship ops
• provide different forms of applied
learning on campus (vs. 3rd party off
campus)
• currently going through revision, look to
include in future draft
o pg ii. A. Ed Excellence,
supporting new program,
workforce readiness,
o pg ii. B. Community
collaboration

Summerfield Labs
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•
•

•

•
•
•
•

•
•
•
•
•
•

Sustainable funding sources - fee for
access
entry level workshops, ex.
o 1hr training, hands on project,
competitions, design challenges,
showcase of student projects
hands on component for younger
students
film processing and printing course,
dealing with materials, how to
troubleshoot
Offer Artist (or technicians) in residence
opportunities
Outreach to Tech Community for
partnership / support of Makerspace
consider it as multiple makerspaces
o 3 aspects: machines, electronics,
wet lab, computing
o robotics, electrical, circuitry, bio,
chem
innovative new programs
engage all types of students, typical and
atypical
market Makerspace through orientation
requirements
students teaching students
Model mechanical engineering
technician AS program w/ Lawrence
Livermore Labs, summer internship
Communication and Marketing plan

•
•
•
•

•
•
•
•

LPC expects population growth due to
push out from East Bay
teaching materials with multimodalities
opportunity to address underserved
students
use as outreach tool to drive interest in
LPC programs
visibility and proximity
skills training, staffing, student interns,
gateway to other discipline spaces
ONLY successful is based on campus
Staffing needs are a key LPC concern

Summerfield Labs
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How may a Makerspace best serve the
learning and career needs of students?
• 'Shared equity' space, Build Community
• demonstrate to community how to
make
• Entrepreneurship and Growth Mindset
• early stage startup w/ limited resources
access to faculty and students
• Hands on experience / creativity
• Livermore Public Library Makerspace
outreach, Jennifer Mozel
• technical skills , building/making/
tactile, troubleshooting, mindset,
safety, responsibility
• Student centered focus
• opens up possibilities for students,
breadth of career paths
• hone and improve skills and abilities
• Integrate existing robust CTE program
• provide venue to develop career skills
• robotics, advanced manufacturing
• informal STEM learning w/ high
potential to partner existing corporate
clients
• Viable program recommendation of
training students how to use
equipment,
• new maker certificate
• structured relationship w/ lead and lag
measures, return of investment for
both parties
• potential to extend the curriculum into
a joint learning space where students
are able to contextualize course
material through hands-on project
based learning.
• Student opportunities to learn, and
refine hard skills in a variety of fields
that require hands on training and
learning.
• augmenting classroom experience
• virtual and manual skills

What would you like us to include in our
Feasibility study?
• prioritize space for Makerspace
program
• operations
o staffing, inventory, security,
safety, logistics, access,
governance, storage,
environmental waste streams
o siting space for future access to
community
o due diligence
o fun, joyful, light filled
• cohesive identity/entity for the space,
o design, experience, PR, website,
club, events, activities
• NEW Makerspace technician program,
Industrial Design program
• Involve external stakeholder
community, Business / K-12 / Parents /
Veterans Affairs /
• Vets Community Education program for
re-entry into Civilian Life, recreational
therapy
• Sustainable funding sources
• based on LPC campus
• new & updated curriculum include
elements of makerspace
• explicit buy-in and support from upper
administration so that space and
resources can be allocated.
• collaborate with local economy,
building businesses, connect students
and understand needs
• multi-disciplinary
• create a collision space open to all
backgrounds and skill levels
• process of taking person from zero-tomaker
• Priorities Family oriented programming,
outsource non-technical families for
future economy
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

communal space towards soft skill
development, sense of ownership leads
to care for the space and equipment
building prototypes and artifacts
knowledge of operating
machines/equipment
programming / modeling, prototyping
cross pollination of student
backgrounds leads to new / improved
idea generation
ideation to commercialization
Ask students what they want for/from
the Makerspace
limitless!
Education is moving towards projects,
collaboration, solving problems based
learning
Guided pathways, students don't know
until they are shown
curated materials
integrate curricula
broad range of technology offered thru
Makerspace
Integrate LPC welding art course
CCC Maker initiative experience to
address faculty concerns
Creative writing,
Fine Arts for Vets to re-integrate into
society
Free open source design and 3D
modeling
Design challenges and team work
competitions
Start small and build out, give
opportunities to students
Request all school clubs provide project
/ plan on how to use the Makerspace

•
•
•
•
•

•
•
•
•
•
•

•
•
•
•
•
•

Ruby Hill Demographic, kid camps
demonstrate stakeholders making a
difference in community
CCC Maker goal is to augment existing
programs
entry point for skills training
walk away w/ understanding and
confidence
be intentional creating the space
Gather greater support from students,
faculty, staff, presidents office
on campus complement with offcampus space
single space, not distributed
on campus, gathering space for
community building, facilitates staffing,
single location along w/ distributed
model (satellite spaces around campus)
Appropriate Staffing and Training
Separate clean and dirty spaces
centralized Makerspace to complement
other discipline spaces
Downtown Livermore Pacific Telephone
exchange commercial space, open late
hours
Case study: Scientific brick a brack brass, aluminum , steel
Long / Mid / Vision Strategy
o Student Center in FMP, building
available over next 3 yrs, spaces
that vacate / become available
over construction timing
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Have you made anything in the past month?
• crafts, sewing, jig saw puzzles, jewelry
• prototype display 'Stop Art' Model
Rocketry
• knitting, meals, mess
• design and built set of lamps
• printing T-shirts for tutors at center
• self-publishing journal
• siphon drip irrigation system for
tomatoes
• marks on papers
• fire
• would utilize on campus space to make,
more subject to make or learn what
others are making
• art projects
• documentary project on comic book
artist
• food
• 3D print Dinosaur fossil display
• NIH model: biological virus / protein /
DNA

Interviewees
Roanna Bennie
John Hogan
Titian Lish
Jill Hornbeck
Andrew Lozano
Collin Thormoto
Jin Tsubota
Peter Kuo
Frances DeNisco
William Garcia
Amir Law
Deanna Horvath
Nan Ho
Tom Manger, Robot Garden
Brandon Caldwell, I-GATE
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Mini-Maker Popup #1, April 23rd, on LPC Campus
We had our 1st pop-up outside the cafeteria, Bldg 1600, on campus from 10:00 to 2:00 pm.

There was a display of several different “maker” projects, including 3D printing, laser cutting,
electronics/robotics, and bead work. Bead work was the activity for this pop-up and many passersby
enjoyed themselves making bracelets and necklaces.
It was a good opportunity to explain what a “Makerspace” is, why it would be a good idea for the
college and students, and what types of things students, faculty, and staff could accomplish with the
expected tools and technology that would be available (and fill out surveys!)

Mini-Maker Popup #2, April 25th, on LPC Campus
Our 2nd mini-maker pop-up was in the same location as the 1st, outside Bldg 1600, by the cafeteria.

This time in addition to our original
pop-up maker space display and bead work activity,
The Art & Design Club also had an activity set up
for creating Linocut prints for
cards.
These could be for used as greeting cards
for birthdays, Mother’s Day, etc.

Mini-Maker Popup #3, May 8th, on LPC Campus
The 3rd pop-up was at the end of a speaker event sponsored by the Student Wellness Center, held in
Bldg 2300.
Here I gave a short talk focused on what I had noticed and heard about our bead work activity at
previous pop-ups. Those participants had almost unanimously commented that it was very relaxing to
take their mind off of school (or work) for a few minutes in the middle of the day, especially with finals
coming up soon.
This gave me the idea that some of the
events that the wellness center was
setting up for students might benefit from this
kind of “recreational therapy” to relieve stress
and improve people’s moods.
This is another function of a maker space
that is often not considered – making,
crafting, hobbies – are all enjoyable
activities and are generally relaxing,
which is why people do them.
They are fun to participate in and
naturally
reduce the stress and tension of
everyday
life, not to mention school - just
what the
Wellness Center is trying to
achieve for their
students. And, they have
been having difficulty getting students to
attend, so this type of activity might be just the
thing to
help.

LPC Stakeholder Makerspace Tour
May 3, 2019
Provided by Paul Hazel
This is a record of the field trip Las Positas representatives took on Friday, May 3rd we took to Laney
College and the College of Alameda to observe their respective Fab Labs. We left a little after 9:00 am
by campus bus from the Las Positas Parking lot.
We stopped at Laney College in Oakland first, and were struck by the sheer amount of the
activity and functionality that they had managed to sustain in such a small space. Laney had one of the
earliest community college makerspaces in the Bay Area - they started theirs even before the CCC
Maker Initiative began. Laney College is very space constrained from a real estate point of view, and as
a result the only space available was on an unused loading dock! And yet it is very impressive in terms
of the functionality that is squeezed into an area half the size of Alameda's space - not ideal, but not
because of choice. The large loading dock overhead door really helps with giving the space a less
crowded feeling.
One of the other participants asked me how I would rate the space, and I said I would give them
at least 4 stars for what they were accomplishing, but 3 stars for the space itself because it was so
cramped, with the understanding that the small space was not a design choice – there was simply
nowhere else for it to have been built at the time of its startup.
An interesting note is that there was a culinary student who was engaged in an interesting
project at Laney’s Fab Lab while we were there. She was finishing the prototyping of chocolate molds
to be used as a product for her own business! Student innovation and entrepreneurship in action –
exactly the type of thing maker spaces are supposed to be accomplishing for their community.
From Laney College we went on to the College of Alameda – both Laney and Alameda are
members of the Peralta Community College District, and the same individual responsible for getting
Laney’s Fab Lab started was instrumental, and currently the contract manager for, Alameda’s Fab Lab.
An effort is underway by the College of Alameda to make their Fab Lab open to the greater
community, ideally with access to all regardless of whether or not the person is a student. They worked
with the City of Oakland to apply for a Federal Community Block Grant that, if successful, will
provide them with funding of $100,000 a year for 3 years. According to the site manager, it cost
$130,000 in construction costs to renovate an unused chemistry lab, and $250,000 in tool and
equipment costs to get the lab set up. He stated that it costs approximately $200,000 per year in
operating costs to run the lab and they use about $20,000 per year in supplies.
After the College of Alameda’s Fab Lab tour, we stopped for lunch, and the group decided that
there was not time to go to Skyline College, the third scheduled stop on the trip. This was due to a
combination of the distance involved, as well as the heavy Bay Area traffic we would encounter in the
late afternoon during the return to Las Positas.
Everyone felt the trip was a success and is interested in making a trip in during Fall Semester to
Sierra College and one or two other community college maker spaces in the greater Sacramento area.
We hope to have a better student participation for this trip by avoiding the mid-term and finals periods
of the semester when planning the schedule.

The photos on the following pages document what we saw at the Laney College and College of
Alameda Fab Labs.
Laney College
The entrance to Laney's Fab Lab.

A side view of the entry stairs.

This photo covers nearly the
entire width of the space, from
overhead
door just out of sight to
the right,
to the back wall (where
the large
whiteboard hangs.) The
Fab Lab is
a long narrow space
overall. The work tables are the same
type and
design as used in the
Alameda
space, but the stools
were manufactured by the crew.

Laney College
Moving "into" the above photo,
a
dust collection system is visible
to
the left of the white-hooded
figure. To her right is a bandsaw.

Continuing back along the rear
wall from the above photo, we
see
a Pocket CNC machine. These
are
famous in the maker
community for being real, useful 5axis milling machines in a small,
affordable
($6000 -$8000)form
factor. These were revolutionary
when they first
became
available just a few years
ago.
Previously a machine like this
would have cost 5x to 10x as
much.
The latest model can mill Grade 5

Titanium with a 100,000 rpm spindle speed.

The next machine is a Roland
CNC mill.

Laney College
Above is a
protoMAX waterjet
cutter. This is the
first really useful
maker-sized
waterjet cutter with
useful cutting
ability. Makers
have been
clamoring for an
affordable
($19,900) waterjet
cutter because they can literally cut nearly anything. (Small commercial waterjet cutters typically cost
$70,000 or more!)
Plasma cutters can only cut conductive materials, and lasers must be extremely powerful (and
expensive) to cut what a waterjet can handle, such as rock! (And steel, and cloth, and wood, and plastic,
and ceramic, and whatever!)
This is a Shopbot CNC router.
Sometimes called 2 1/2 d
instead of
3d because the vertical,
or "Z" axis is typically only a few
inches for devices like this. These are
often used to create signs,
plaques,
and furniture - for
example the work tables both at
Laney and at Alameda. Note the dust
collection
ducting. And the eyes,
which make it cut better.

a

Just outside the Shopbot nook is
small parts storage bin rack.
Immediately to the left, work
surfaces with under-the-bench
toolboxes can be seen making

the
most of limited space. The white
plastic box on top of the bench
the Pocket
CNC machine from an earlier
photo.

above the toolboxes is

Laney College

loading dock is to the left of the filter.)

Moving back to the
center of the space
and looking in the
opposite direction,
the large white box
that looks like a
refrigerator is the
fume filter for an
Epilog Laser cutter,
and to its right is a
Formtech vacuform machine.
(The edge of the

This is the "clean room" and
houses 3D printers and the
CNC embroidery machine clearly
seen just to the right of center. Along
the wall to the left various
spools of thread for the machine are
hanging in a rack, and there is a
ballcap in the machine, with
another on the bench. Storage
shelves line the walls above the
work surfaces.

Also in the clean room is this vinyl cutter.

Laney College
The "Mojo" is one of the 3D
printers in the clean room, as
well as an "Ultimaker 5" (not shown.)

The Laney Fab Lab is very compact and was buzzing with activity. It is clearly not in a great location,
but the space was all that was available at the time it was put together, and it is a testament to what can
be done with the proper will and determination.

College of Alameda

of

The exterior of the makerspace, CoA (College
Alameda) Fab Lab, had an attractive and
functional display of signage and
projects.

These images are of an
exterior
display case outside the
entrance
to the CoA FabLab.

The interior was divided into several different work areas including a separate Clean Room, CNC
Room, and Woodworking shop. The purpose of these separate rooms was to control noise and dust,
keeping them separate from activities with which they would otherwise interfere.
College of Alameda

This is the sign-in station immediately inside the front
door. Note the Wi-Fi information prominently
displayed on the pillar - handy for the users, and avoids
the staff having to continually answer the question
"How do I log in to Wi-Fi?"

can

The CNC embroidery machine
be seen through the doorway.

College of Alameda
A selection of 3D printers.

The workstation for the SLA (resin) 3D printer.

CNC Room for the ShopBot CNC Router
The CNC router can produce a
lot
of dust and noise, and needs to
be
isolated. Note the PPE
hanging
beside the door.

College of Alameda
Woodworking
The woodworking room is
enclosed to protect the rest of
the
space from noise and dust.
PPE (Personal Protective
Equipment) is located
immediately outside the door to the
workspace
where it will be used not stuck in a cabinet or on a shelf
somewhere.
PPE is an essential equipment
category - it not only protects
the
immediate user, but also
teaches
safety skills that are vital in a production environment. This is just as true of an
engineering prototyping lab as it is on a factory floor.
Note how the there is a tool
storage
cabinet beneath the work
surface efficiently utilizing floor
space, and
the tools are well spaced,
but close
enough for good
workflow.

The ductwork in this photo is
part of the dust collection
system.
Dust collection is a nonnegotiable safety precaution as
well as just improving easy of
use
of the equipment. Proper dust
collection keeps tools from
fouling
(which causes

unnecessary wear
what is happening
prolonged use.

and repair), keeps the work surfaces clean, allows the user to
with the tool, and prevents respiratory problems for the user

properly see
during

College of Alameda
Supplies ready for use, leftovers
aren't thrown away if there is
any
reasonable chance that they can
be
reused - the window looks out
on
the many workspace and
allows people to see in as well as see
out. This encourages curiosity from
other lab users and is also a
safety enhancement.

The main space was also divided into a general work area with work tables, a tool wall, a sewing area,
and spaces for the laser cutter, dye sublimation printer, and a sink area which included 3d print
finishing, and a small heat press.

The Tool Wall

Tool Wall - there is a silhouette
each tool painted on the wall
where it hangs - this allows
user to properly replace each item and
makes it obvious a tool is
missing.
The tools hang on a
rack of steel "pegboard".
of

College of Alameda
Another view of the Tool Wall showing small parts storage bins.

The manager pointed out that the cost of trying to keep each and every tool "locked up" and then
having to unlock them each time they were needed, or paying someone to "manage them" to prevent
loss, was far more than this open system, and the actual cost of the few items that do disappear.

Sewing machines (they were
donated) and the large heat
press for laminating vinyl to fabric
(or
just about anything else.)

The Dye Sublimation printer.
The cost to completely refill the ink
cartridges is about $800 in total,
but that comes out to only
about $200 per year. This machine

allows the Lab to print on many different

materials from small items to

banners.

College of Alameda
Laser Cutter - one of the most popular machines in any makerspace.

The workstation for the Laser Cutter - note the clearly readable and well-placed instruction reminders
above the monitor. Also, there is a fire extinguisher hanging on the wall below the keyboard.
A laser cutter does occasionally
catch an item on fire, usually
cardboard.
The 1st step is to simply open
the
lid - this usually puts out the
tiny flames (birthday candle sized).
If
that doesn't work, the next step
is
a quick misting of water from a
spray bottle. When all else fails
likely because the user wasn't
paying attention- the fire
extinguisher is used. It can foul
the
optics, but it is much less costly
to clean the mirrors than rebuild a burned-out machine. Of all the machines in a Fab Lab, the Laser
Cutter is the one that absolutely CANNOT be left unattended.

and
to
and

The 3D Print processing station
includes a sink with running
water, a necessity that is often
overlooked when laying out a
makerspace. Aside from the
obvious use for hand washing
general cleanup, water is used
dissolve some types of support
structures used in 3D printing,
many art projects use acrylic

paints which are water soluble, as

are some glues.

College of Alameda
and

Another sink for handwashing
cleanup. Also visible is a
multipurpose printer and the
whiteboard used for
communication, ideation, and
planning.

The worktables.

These tables slot together
without
hardware, are portable,
and are
manufactured in-house
using the
CNC router - for a large
cost savings over commercially
available furniture.

in

Note that the work stools hang
under the work tables when not
use, leaving the floor clear for
cleanup.

College of Alameda

Hooks at the ends of the work
tables allow book bags to be
stored off the work surface and off the
floor.

Another display of some maker projects. The round medallions were cut from the limbs of a tree that
the city had to cut down when it died. The medallions were a way to include the community in the loss
of a favorite tree, and came about through the collaboration of the Fab Lab and the city's maintenance
department. Building strong connections to the oputside community is not only a sign of a successful
makerspace, but can be a vital part of the site's sustainability.

Overall, the College of Alameda's Fab Lab is pretty impressive - it isn't very large overall, but packs a
lot of functionality and variety of technologies in the space - a space that is obviously well accepted
and broadly used by the college community.
It is well laid out, and there is a clear plan for makers who are using the equipment - what goes where,
and why.

Workbook
for Coaches
Beta V.052719
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MAKERMATIC
BACKGROUND &
OBJECTIVES
CCC Maker, Makermatic’s parent program, is a three-year 17-million-dollar initiative
funded by the California Community College Chancellor’s Office (CCCCO) Doing What
Matters framework to build a network of maker communities and makerspaces at
24 California community colleges. An integral function of CCC (California Community
College) makerspaces is serving as a bridge between students and the business
community.
Makerspaces are uniquely positioned to bring together access to tools, technologies,
social connections, and instruction in a supportive environment. Makerspace students
often seek inspiration, skills, and opportunities to pursue a vocation that fits their
interests. Makermatic is an internship program model born out of the desire to meet
these student needs.
There are three key roles in Makermatic: student interns, business leaders (from a
local company or industry), and the makerspace coaches. Working as Makermatic paid
interns in the makerspace, students connect with local business leaders to help solve
a real-world problem, building skills in problem solving, deep ideation, teamwork, and
communication in the process. These are skills that students can use throughout their
careers, regardless of work setting.
The ideas behind Makermatic were developed from a CCC Maker Advisory Committee
meeting in April 2018. The CCC Maker Advisors, some of the Maker Movement’s leading
movers and shakers, suggested that 1) the potential of the community college student
was under-imagined and 2) the business community had real business problems that
it would gladly share with students as topics for learning and a source of creative
solutions.
Following this guidance, the CCC Maker team developed a 20-hour internship that
connects students to real-world business problems. As of this writing, the team has led
six full Makermatic pilot programs at five colleges.
Our early findings shows Makermatic is an effective way to connect the student interns,
makerspace, and business community and to benefit the entire ecosystem. Matching
students to employers in a traditional one-on-one model is extremely time-consuming.
The Makermatic model is a much more efficient way to run internships, connecting
20–25 students in a real-world business experience with one employer.
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The program can be hosted at any college makerspace. Guided by a community business
leader and a makerspace coach, the student interns practice the skills of business
problem understanding, ideation, and solution identification. Through its seven
sessions, Makermatic follows a prescribed pathway for engaging interns in skill building.
Soft skills that are intentionally encouraged include teamwork, personal responsibility,
and creativity. Emphasis is placed on the sense that all student interns have important
contributions they’re capable of making. Fostering interest and connections to
potential jobs and careers are also key goals woven into the fabric of the program.
The material in this workbook, which served as the framework for the Makermatic pilot
programs, is being shared so that other colleges and makerspaces can adopt and adapt
this internship model for their own use.
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WHAT HAPPENS AT
MAKERMATIC?
The program is divided into seven sessions: two of the days are 2½ hours each, and the
rest are 3 hours each. For each session, the program has guided topics and exercises
that are meant to be engaging and challenging for the interns. There are instances of
whole group work, but much of the activity is done in small four- or five-person teams.
The interns are expected to participate (be present and engaged) and act respectfully
to their fellow interns, coaches, and business leaders.

MAKERMATIC AS A JOURNEY
The business leaders and coaches can use the metaphor of a “hero’s journey” to
describe the Makermatic process. The program begins with interns who are called
to a great challenge and guided by mentors. Learning about the business leader’s
challenge, the interns explore the problems and needed changes that are barriers to
achieving the business challenge. Finding good problems to solve, the interns move on
to exploring ideas that might lead to useful solutions. Once found, these solutions are
refined and presented to the business leader’s panel on the final day of Makermatic.

INTENDED OUTCOMES
1. Learning About the Business
During several Makermatic sessions, the business leader gives interns insight into
their business and what they do to create commerce. They then present a realworld business challenge to tackle, answer questions about the business, and
give a perspective on careers that might be of interest to the interns.
2. Skill Practices
Developing useful career skills takes practice. Throughout the Makermatic
journey, interns get hands-on experience exercising some of these career skill
muscles with business leaders and coaches as mentors. By focusing on a realworld challenge, interns practice problem identification, ideation, teamwork,
and communication skills. The Makermatic premise is built on the idea that
working with business leaders and coaches helps develop skills that can be used
regardless of their career aspirations—whether self-employed or as an employee.
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WHAT KIND OF MAKERSPACE CAN HOST MAKERMATIC?
Any size of makerspace program can host a Makermatic program; it just takes a
willingness by the college, coaches, student interns, and business community to
work together. Makermatic thrives in a makerspace environment of exploration,
collaboration, and supportive learning, but this doesn’t mean that the makerspace
needs to have specific equipment or be of a certain size to host Makermatic.
Makermatic was designed to facilitate paid internships, so colleges that don’t have
internship funding available to them need to reimagine the way that Makermatic might
be delivered. For CCC Maker colleges, the internships were funded by the initiative.
Employers may find that sponsoring Makermatic programs is a cost-effective way to
build relationships with prospective students, the makerspace, and the community,
while working on real business problems.
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KEY ROLES IN
MAKERMATIC
STUDENT INTERNS
Students who apply and are accepted into the Makermatic program have experience
working in the makerspace and show an interest in connecting to a program that builds
career skills. The intern cohort must have at least 12 students because teamwork is an
integral part of the program.
A unique feature of Makermatic is that all of the intern work is done on the college
campus with a business leader and coach as guides. In our model, the interns were
paid through CCC Maker Initiative funding.
QUALITIES OF A GREAT INTERN
The number of internships may be limited, so you
may consider some of these qualities in selecting
participants. In addition, these expectations should
be communicated with interns so they can get the
most out of the Makermatic experience.
A qualified Makermatic intern:
• Shows interest in the Makermatic program by
attending the information session and any other
pre-Makermatic events
• Completes the application and provides needed
documentation
• Can come from any discipline, working
background, or interest (There were interns
from six different majors at one of the first

Makermatics, which supported our belief that
diversity of applicants adds significant value to
Makermatic program participants.)
• Is willing to commit to the attendance
requirements
• Tracks their hours and completes group and
individual tasks
• Chooses to be a good team member who actively
participates in team activities
• Engages in the sessions by listening, asking
questions, and completing their assignments
• Follows the rules of the program
• Seeks to engage the business leader and the
coach

BUSINESS LEADER
The business leader serves as the vital connection for the interns to the business world.
More than one person from the business can serve in this unpaid role. The business
leader has a key role in setting up the business challenge and participating in three
of the sessions. Prior to the first session, the business leader works with the coach to
create a business challenge—defined as an interesting real-world business problem or
social-cause challenge to solve.
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During the sessions, the business leader shares insight and details about the problem
sufficient for designing solutions. As a mentor, the business leader gives constructive,
positive feedback to the interns. On the final day of Makermatic, several others from the
business can be asked to serve on a panel to assess the interns’ plans that they’ll present.
QUALITIES OF A GREAT BUSINESS PARTNER
Choosing a good business partner is an important
step in setting up Makermatic. Sometimes the
business partner will already be engaged with your
makerspace community, and other times you may
need to reach out into the college’s network to find
a suitable business partner.
What makes a great business partner?
• Desire to commit to being a business partner with
the Makermatic program
• Willingness to discuss real-world business
problems and environment, as well as to share
an overview of the business, industry, and the
context of the business challenge being presented
• One or more business leaders at the business
who are willing to commit to sharing insights

about the business with the interns (The business
leaders don’t need to answer proprietary or
confidential information with the interns. Some
companies may ask the interns and coaches to
sign non-disclosure agreements.)
• Business leader willing to dependably attend
the three required sessions and be available for
communication with the coach
• Business leader projects a true interest in
engaging the Makermatic interns (It would be
great to hear the business leader say something
like, “We would love to hire students from this
college with these skill sets.”)
• Bonus: Business is in an industry that is growing
and projects increasing employment needs.

MAKERSPACE COACH
From the hosting college makerspace, this person (or persons) is the key resource
to ensuring a successful internship program. The coach coordinates the program
startup, recruits interns, coordinates with the business leader, and acts as an intern
guide during the internship sessions. The pre-Makermatic startup duties begin with
organizing for the program and sharing the program’s purpose and value within the
college. A keystone to a successful program is finding a local business with a business
leader who can serve as a mentor to the interns and attend the three required sessions.
Marketing and holding at least one information meeting are key to gaining student
interest. Onboarding the students into a CCC Maker-funded employment program (or
other program relevant to the college) is the final important step leading up to the first
Makermatic session. This workbook has sections on Getting Started and Onboarding
Interns that guide the coach through these pre-Makermatic steps. More information
about the role of the Makermatic coach can also be found in the Getting Started section.
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QUALITIES OF A GREAT COACH
The makerspace coach is, among other things, the
liaison between the makerspace and the business
partner, all while helping to facilitate and guide
the student interns. Here are some considerations
when choosing your college’s Makermatic coach.
A great coach:
• Handles the logistics of getting Makermatic set
up, including working with the college, business,
students, and CCC Maker
• Understands that they’re role models (While
interns are encouraged to look at their own ideas
about work and careers, the coach’s role is to
encourage the interns to actively participate.)

• Encourages all students to participate, regardless
of their majors, gender, backgrounds, or other
biases
• Understands that the interns are employed
and must follow the Makermatic requirement
for behavior, attendance, and employment
processing
• Nurtures a positive and affirming atmosphere
with the interns and helps them understand that
they have potential and that the business world
needs them
• Prepares for each session and accomplishes key
agenda tasks on time
• Targets potential sources of students and inspires
interest in being part of the Makermatic program

CCC MAKER TEAM
In delivering our incarnation of Makermatic, the CCC Maker team supports the content
and delivery of the program. They also monitor and serve as liaisons to the Foundation
for California Community Colleges, Career Catalyst Program, which administers the
intern payroll and liability program.
The CCC Maker team supports Makermatic by organizing and providing the content,
checklists, templates, and associated collateral material. In some cases, CCC Maker
may make coaching assistance available from coaches who have experienced
Makermatic at their own colleges. They can answer questions about delivering the
Makermatic program and foster coach-to-coach connections to share questions and
experiences with the program.
Importantly, CCC Maker collects useful data about the program, including intern,
business leader, and coach recommendations for program improvement. Finally, the
team makes Makermatic resources available on the CCC Maker website.
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GETTING
STARTED
OVERVIEW
This section outlines helpful requirements and recommendations to undertake prior to
initiating a Makermatic program at a college site. Preparation and negotiation with the
business partner and institution are critical to success and help lay the foundation for
community involvement, especially for future events.

SAMPLE CALENDAR
Below are critical dates that need to be determined, scheduled within the school
calendar, and communicated out as soon as possible to secure interested students who
can commit to the dates. Topics covered in each date are detailed in the sections below.

Informational Meeting: <date & time>
Onboarding: (Job Application/Processing) <date & time>
❑❑ Participants fill out all paperwork
❑❑ Attend Makerspace Orientation and Training (<multiple dates & times available>)
❑❑ Charrette: <date & time>

Makermatic Program: <Start date to end date (# hours per session)>
Debrief: <date & time>
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<Month>
SUNDAY

MONDAY

TUESDAY
Informational
Meeting

WEDNESDAY THURSDAY
Informational
Meeting
Charette

Application Due

Participant
Selection
Onboarding

Onboarding

Onboarding

FRIDAY

SATURDAY

FRIDAY

SATURDAY

<Month>
SUNDAY

MONDAY

TUESDAY
Onboarding
Makermatic 2
Makermatic 4
Makermatic 6
Debrief

WEDNESDAY THURSDAY
Makermatic 1
Makermatic 3
Makermatic 5
Makermatic 7

<Room, building, college, address & website>

CHECKLISTS
Below are checklists for getting ready to start a Makermatic program. These lists aren’t
exhaustive but rather are meant to help facilitate the startup process.

Checklist for Coaches
❑❑ Check in with the CCC Maker team or website and get the latest Makermatic
materials, forms, and templates.
❑❑ Attend a Makermatic orientation if one is available. (There’s a Makermatic
Introduction webinar plus slides available online that provide an overview of the
Makermatic program.)
❑❑ Get college approvals to hold a Makermatic session, if needed.
❑❑ Engage in finding and connecting with potential business leaders. Meet with them
and establish their vital role and the requirements for participation.
❑❑ Begin the process of determining the business challenge in collaboration with the
business leader.
❑❑ Review the calendar requirements and establish dates that will work.
❑❑ Field your team. We recommend two coaches. We also recommend having several
assistant student coaches to help with logistics and team exercises.
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❑❑ Make a plan to document and share the Makermatic sessions through videos,
photos, campus articles, and community press releases.
❑❑ Figure out your space needs. You’ll need to have room for meeting as a group
and breakout spaces for teams of 4–5 interns. (Please note that meeting in the
makerspace isn’t required for Makermatic, but it’s highly recommended.)
❑❑ Review the process of onboarding students.
❑❑ Create a budget for Makermatic expenses that may include staffing, operating
costs, marketing and collateral material, and session snacks. (We don’t
recommend paying the business leader.)
❑❑ Create a plan to market the Makermatic program to potential interns. We’ve
provided a sample Makermatic flyer later in this manual. (You may want to speak
with past coaches to find out how they spread the word across campus and into
the community. Don’t forget to engage campus clubs.)
❑❑ Determine your attendance and behavior rules for the interns. Understand the
process and responsibilities of enrolling the students as interns and tracking their
hours for compensation.

Checklist for Orienting the Business Leader
❑❑ Share the overall goals of Makermatic.
❑❑ Convey the role of the business leader, coach, and interns.
❑❑ Seek commitment to attend the three required sessions and be available to the
coach throughout the Makermatic program.
❑❑ Determine if the business leader(s) need to complete volunteer forms.
❑❑ Provide campus orientation to the Makermatic location and parking.
❑❑ Establish best communication methods (email, phone, meetings).
❑❑ Guide the business leader through the process of understanding what makes a
good business challenge, and create a draft that can be reviewed.
❑❑ Discuss sensitivity to nondisclosure and the intellectual property needs of the
business (if any).
❑❑ Share the student application, drawing particular attention to the disclaimer on
ownership of intellectual property.
❑❑ Convey the business leader’s role and value of engaging the interns, listening,
asking probing and challenging questions, and having an overall positive
approach to the sessions.
❑❑ Encourage the business leader to invite other leaders from the same business to
participate in Session 7 as panelists.
❑❑ Discuss publicity options, which may include press releases, interviews, video,
and photography.
❑❑ Plan on recognizing the business leader at a college board of trustees meeting to
share the results.
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ONBOARDING
INTERNS
OUTREACH AND RECRUITMENT
Promotion of the Makermatic program is necessary to secure diverse student
participation and to communicate the opportunity to talented students so the
Makermatic internship delivers the best solution to the business leader. Take this
opportunity to do outreach and discuss what the makerspace and Makermatic provide
to the campus community. There may be opportunity to recruit a future coach in the
process of talking to faculty around campus.
Use traditional flyer distribution as well as your campus notification systems to
promote Makermatic enrollment. Because the Makermatic experience is rooted in
process and transferable skill sets to arrive at a collaborative solution, recruitment of
students from a specific discipline isn’t required. Even if students may not have any
makerspace skills, the process of recruitment may be used to promote orientation
sessions or trainings that are undertaken at the makerspace prior to Makermatic.
Below is a sample flyer.
Develop an outreach campaign through your college, reaching out to student groups,
counselors, and departments to announce the internship to their students. This
will help ensure that a diverse student population with a broad range of majors are
represented in the makespace programming, adding value to the college as a whole
versus just a small group of programs.

INFORMATION SESSION
Following campus-wide outreach and recruitment, information sessions should
be used to describe the Makermatic program to interested students. Topics for the
sessions may include skills gained and how real-world problems are addressed
by employers. Selection criteria, deadlines, the Makermatic application, and job
requirements for the internship should also be discussed. Sample items to consider are
listed in the table below.
LOGISTICS
Schedule/Hours
Selection Process
Rate of Pay
Evaluation

SKILLS
Job Application
Team Collaboration
Problem Definition
Solution Deduction

JOB READINESS
Career Exploration
Professional Evaluation
Resume Development
Professional Presentation
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CHARETTE
An optional charette (collaborative session) can serve to introduce a variety of skills
represented in problem solving, team building, and design thinking. This activity may
be hosted before or after the selection of students. If done before, the activity may
provide a method to recruit students to the makerspace and provide insight into final
selection. If performed after the selection of students, it may help to orient students
and prepare them as a group.
The length of the charette can vary, and the objective can change; however, there
should be an expectation set that the forthcoming seven sessions of Makermatic will
follow a similar format and process as the charette. Encourage students to interact
with their teammates and learn from how students with diverse backgrounds approach
problem solving. This activity may bring out interpersonal problems and can help
coaches to balance team members for a successful Makermatic.
After the charette, encourage students to continue engaging in the makerspace to
develop the skills employers are seeking though other makerspace programming,
especially if there’s a potential that some of the students may not be selected for
Makermatic. Consider using coach assistants to distribute materials, name tags, and
keep time while coaches focus on leading the Makermatic program and encouraging
the interns to do their best work.

12

SAMPLE FLYER
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SAMPLE APPLICATION
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SAMPLE APPLICATION
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SAMPLE APPLICATION
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SAMPLE APPLICATION
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SAMPLE APPLICATION
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APPLICANT SELECTION
Final selection of the Makermatic student interns should take place after the
information session and optional charette session and be based on factors to
successfully complete the internship. Observations in the charette can provide context
when selecting final students. A student disqualifier would be inability to attend the
scheduled sessions or any negative feedback in the charette or application process. This
is recommended in order to provide a positive experience for the selected students.
A diverse team of interns is recommended, one that is representative of the college
student body from various disciplines, ages, ethnicities, genders, work experience,
technical skills, etc. We also recommended that colleges offer makerspace programming
for any students not selected. Such workshops or project development opportunities
can spark their interest and preparedness for upcoming Makermatic sessions.

MAKERMATIC JOURNALS
The use of journal writing during the Makermatic experience adds reflection to the fast
pace of activities during the sessions. After each session, student are prompted with a
couple of questions regarding their experience. We recommend that coaches reserve
15 minutes at the end of each session to provide the time and focus to obtain authentic
responses. This metacognitive activity assists in internalizing the professional
modeling while considering the opportunities and challenges in collaboration with
other students. One special interest students may consider in journaling is the
approach to problem solving used during the sessions and how this may affect how
individuals approach real-world challenges.

EVALUATION
Effective evaluation of students taking part in Makermatic is divided into three parts:
• Evaluation of the Makermatic program’s effectiveness on the student
• Evaluation of the implementation of the Makermatic program
• Evaluation of the students on the last day of the program by the business lead and
designated panelists
A pre-survey is sent to the students prior to commencing Makermatic to capture
general demographic information and self-reported attitudes about their preparation.
To measure effectiveness of the Makermatic program on student learning, a postsurvey is administered to be able to identify any changes.
A coach’s journal is also used to keep a record of the implementation of Makermatic
in order to assist the coach, who may repeat the program in the future. Notes of each
session and how students respond may help in adjusting future sessions per the
college or student population.
Lastly, the business leaders and panelists during Session 7 will evaluate the students
on general soft skills. A rubric is presented as a sample to help provide feedback to
the student. One evaluator, who is on the panel listening to the presentations, will be
assigned a group of students. The evaluator should meet before the presentation to
help coach each student and build rapport. The coach collects the evaluation of each
student to share at a future time with each student.
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MAKERMATIC
PROGRAM:
SESSIONS 1–7
The core of the Makermatic program is the main seven sessions, outlined in detail
below, along with their respective assets.

RESOURCES
• Downloadable Makermatic session slides, handouts, and exercises
• Makermatic Project Video
• CCC Maker Blog of Sacramento City College Makermatic
• Makermatic Promotional Video
COACH TIPS:
• Carefully watch agenda time for intern hours. Let
a timekeeper help the group stay on task.
• Remember to wear name tags to build community
among the interns, coaches, and business
leaders.
• Look for interns who aren’t engaging and address
it with them privately.
• Providing positive feedback along the way is
always useful in motivating interns.
• Manage the group as you see fit, but don’t let the
interns jump to solutions or get off topic.

• Keep the energy upbeat and positive. Help
the interns if they get stuck by asking guiding
questions.
• Document it! Pictures, videos, and stories about
your Makermatic program, interns, college, and
business leader’s company provide excellent
community relations opportunities.
• Create a process to track intern hours (needs to
total 20 at the end).
• Saving the work product and being able to look at
it in future sessions is essential in this program.
Consider assigning this role to a student assistant
coach.
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SESSION 1
WELCOME TO AN AMAZING JOURNEY
TIME

TIME STEPS

180 Minutes

0	Before the session begins, hand out
name tags and ask interns, coaches,
and business leaders to wear them to
every session. Hand out the “Welcome
to Makermatic” page, if you haven’t
already. Assign a timekeeper.

BUSINESS LEADER ATTENDS?
Yes
WHAT YOU’LL NEED
Ability to project slides
Intern journals
Easels and easel pads
Room arranged for group size
Sticky notes
Name tags
Optional: Symbol of mentors and
heroes, prizes, and fishnet
SLIDES
Welcome to Makermatic
Hero’s Journey
What’s In It for Me?
Business Leader
Skill Builder on Symptoms
Journal Questions
POSTERS/HANDOUTS/EXERCISES
Welcome Handout
Challenge Poster on 14”x 24”
4 Researched Problems
Capturing Problems Exercise

20	Begin the session with the “Welcome”
slide and introduce everyone.
15	Use the “Hero’s Journey” slide to show
what the 20-hour Makermatic journey
is about and what will be covered
during the seven sessions. Talk about
the final presentation as a destination.
10	Show the “What’s In It for Me?” slide.
15	Introduce the business leader, who
provides background on the company
and their employees. Show their slides,
if applicable.
15	Present and display the “Business
Challenge Poster.” Have the business
leader talk about how they chose this
challenge and why it’s important.
10	Break.
5	Present the skill builder slides “Don’t
Waste Time!” and “Get Good Solutions.”
75	Present the “Catching Problems”
exercise. Let’s begin the next step of
this journey!
15

Journal.

0	Save the work products, physically and
digitally.
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Welcome to Makermatic!
You’re kind of a big deal around here.

First date, first car, first job, first Makermatic. Each is a big deal and so are you. We designed
Makermatic as a journey that connects you with an awesome business leader and amazing coaches.
It’s a good place to focus on important working world skills like teamwork, identifying important
problems, and digging in to find good solutions for them. Like most things in life, you’ll get as much
out of Makermatic as you put into it. So we invite you to dive in, do your best, and see your skills grow.

How to Be Particularly Awesome
Don’t miss any sessions �. We have a lot going on that all ties together, so we don’t want you to miss
anything!
Be present �. The schedule is fast-paced. It’s not like rocket fast, but it’s quick, more like galloping horse
fast maybe. So being in the moment, connecting with what’s going on, and contributing to the work
we're doing will take effort and attention.
Take some time to get to know your business leader. �And maybe tell her or him thanks. The business
leaders and their companies are only here because they care about what Makermatic means for you,
which is pretty cool. They might just be a good networking connection for you, too.
Be a good team member. Perhaps you already figured this out, but people working well together are
important in life, and it's a skill that employers look for in the working world.
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SESSION 1 | SLIDE: WELCOME

SESSION 1 | SLIDE: HERO’S JOURNEY

Back to Session 1 Steps
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SESSION 1 | SLIDE: WHAT’S IN IT FOR ME?

SESSION 1 | BUSINESS LEADER’S SLIDES

Back to Session 1 Steps
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SESSION 1 | BUSINESS CHALLENGE POSTER EXAMPLE

MOUNTAIN BEER
COMPANY
BUSINESS CHALLENGE
For the past three years, we’ve been focusing
on producing the best small batch craft beer in
Northern California. We know how to make great
beer, but we don’t know how to engage new
customers. When people come to our brewery to
try our beer, we want them to have a meaningful
experience. We want them to FEEL our commitment
to quality craft beer, our sense of community, and
our deep concern for our environment.
Business Challenge:
How might we redesign our brewery’s retail
experience to build on these ideals?
Makermatic Target Customer: Adults of any age
range, live within 50 miles of our brewery, novice
craft beer drinkers, have never tried Mountain Beer.
Ask:
1. What change are we trying to make?
2. Who is it for (if known)? Finding and using an actual photo can give the target
customer a more real feel.

Back to Session 1 Steps
25

SESSION 1 | SLIDE: DON’T WASTE TIME

SESSION 1 | SLIDE: GET GOOD SOLUTIONS

Back to Session 1 Steps
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SESSION 1 | EXERCISE: CATCHING PROBLEMS
Background:
In this exercise, interns come up with problems, pitfalls, and barriers that get in the way
of accomplishing the business challenge objective. They’ll be posting these problems
on stickies to poster paper along with everyone else’s. It’s one big group, so think
through how to move the group along with questions that elicit thought and problems
to be posted.
When it comes time to find problems, it’s useful to remind the interns that it’s not ONE
problem they’re looking to solve. Difficult business problems, including this business
challenge, are almost always made up of many subproblems that can be identified
and tackled with creative solutions. We want to find as many of these subproblems to
explore as we can. In our first pilot, the group came up with over 300 problems. At the
end of the exercise, the problems can often be organized into themes for evaluation
and ranking, so don’t worry about overlap.
Problems can be found by asking questions like the ones on the slide below. We’re
looking for problems from four places:
1. Intern’s experience: “I went to the eye doctor and this is a problem that should be
addressed.”
2. Inference from the interns: “It seems like eyewear would be hard to look at if your
eyes are dilated.”
3. Research: “This article says that patients think glasses from the eye doctor are too
expensive.”
4. Expert opinion: “What does the business leader think?”

Back to Session 1 Steps
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SESSION 1 | (OPTIONAL) SLIDE: CATCHING PROBLEMS

Setup:
Use several boards for posting sticky notes. If you wish, use a fishing net as a prop for
“capturing” problems. Each of the boards may end up looking like the example below.

Back to Session 1 Steps
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Steps:
• Tell the interns that we’re trying to capture problems to solve.
• Show them the poster boards where they can post their problems.
• Encourage them to only post in the form of a problem. Remember that we’re
seeking problems, not solutions at this point.
• Allow them to post anytime they come up with a problem. Remind them that
everyone has experiences that will help us find problems, so everyone should
participate.
• Have the business leader explain what the main problems are to the business
challenge that their company has identified (expert opinion). Probe the business
leader’s problems that they present by asking them WHY this is a problem. Interns
can use this process to find problems hiding underneath symptoms. This is called
a “5 Why” technique if you wish to learn more about this.
• Preferably done ahead of the meeting, have a researcher post about six (6) key
problems that research suggests as the problems behind the business challenge.
This is the research approach.
• Using a way you’re comfortable with, get each intern’s thoughts based on
experience or inference. Sample techniques include going around the room and
asking for each intern’s problem idea, or having them work silently for 10 minutes
and post their problems, or perhaps the conversation is just organically throwing
out good problems. It’s up to you. Remember, let them know ahead of time that
diatribes and solutions aren’t needed right now, so the leader will need to cut
them off.
• Gamify the exercise if possible with prizes for the first intern-generated problem
or the best one in each period of time (around 10 minutes). Perhaps let the
business leader pick each one. The timekeeper can orchestrate. Don’t let this
gamification, however, slow down the group.

Who does what:
• Coach: Leads the exercise and explains how it works. She or he also needs to keep
the group on track and moving along.
• Interns: Work collaboratively as a group. Two seperate groups would be OK if it’s
a large group.
• Business leader: Answers questions and clarifies.
• Timekeeper: Keeps the group informed on the remaining time and may be
assigned prize duties.

Back to Session 1 Steps
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SESSION 2
NARROW THE PROBLEM LIST
WHO IS IT FOR?
TIME

TIME STEPS

180 Minutes

5	Recap what was done in the past
meeting. Talk about the intended
outcome of Session 2.

BUSINESS LEADER ATTENDS?
Yes
WHAT YOU’LL NEED

45	Present the “Sort and Rank” exercise.

Ability to project slides
Intern journals
Work product from Session 1
Sticky notes
Dots for voting
Easels and easel pads
Room arranged for group size

10	Present the two “Superpowers” skill
builder slides.

SLIDES

45	Present the “Empathy” exercise.
Distribute the “Feelings/Emotions”
keyword handout. The “Empathy Map”
slide can also be used.

Skill Builder: Empathy
Journal Questions
Bus. Leader “What We Look…”
POSTERS/HANDOUTS/EXERCISES
Challenge Poster on 14”x 24”
Sort and Rank Exercise
Empathy Diagram Exercise
Empathy Keywords Handout

30	Discuss the main characters who are
affected by each of these problems. Do
the “Who Is It For?” exercise.
10

Break.

5	Acknowledge the work that has
been done by the group so far: the
problem(s) addressed and who they
affect. Thank the business leader, who
will return for Session 7.
15	Business leader leads discussion on
traits the company looks for in recruits.
15	
Journal.
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SESSION 2 | EXERCISE: SORT AND RANK
Background:
The age-old problem of businesses, new and old alike, is to know which problems to
focus on. Businesses ask: Do we try to find solutions to a short-term problem? Or do we
focus on a larger issue that will take a longer amount of time to develop? And in either
case, which problems do we choose? A list of groundbreaking companies that have
changed the world is also a list of businesses that picked the right problems to solve.
The work done in Session 1 helped create a large list of potential problems to
solve. Now how do we find the best problems to work on from this extensive list of
possibilities? First, ask the business leader to choose the top 4 or 5 problems that are
feasible, impactful, and inspiring from their perspective. This is done before the interns
choose their top problems, but don’t show the results to the interns until they make
their picks. We’re trying to triangulate on good problems by looking at them from two
different perspectives, but there’s also a subtle message that in business, you don’t
always get to pick the work you get to work on.
The next step is to winnow the list down to a few problems by having the interns rank
the problems with dots. Then we can find the problems that the interns feel best fit our
three basic criteria:
• Is it feasible?
• Would it make a real impact?
• Does it seem inspiring for you to work on?
Keep in mind: There are many other ways to define good problem criteria, but these
three are ours for this session.

Steps:
1. Organize the problems list from the last session by digitizing them and combining
similar problems. Display the problems on a large printout in a way that everyone
can see them and access them for the exercise. Display these as large posters for
discussion and voting.
2. Even though the intern teams can choose to work on the same problem, narrow
the problem list to one for each team. i.e., four teams, four problems.
3. Have the business leader pick what they see as the top problems to work on,
based on their experience and preferences. As criteria for picking good problems,
have the business leader consider feasibility, impact, and inspiration. Do this
ahead of time to not influence the intern ranking process. The business leader
won’t show their preferences until the interns are done with their part.
4. Have each intern put a dot on the top six problems that fit their own filters for
feasibility, impact, and inspiration. Have the business leader post their dots and
briefly explain why they picked those ones.
5. This process should lead to an interactive conversation about the best problems
for a short list of possibilities. Some of the best problems may be self-evident:
They were preferred by the business leader and the interns. Others will need to
be negotiated out, with the heaviest vote going to the business leader. The exact
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number of problems is not important—it just needs to be a small number, say 5 or
less. This is a time for rich discussion about understanding problems. Encourage
the business leader to ask probing questions regarding the interns’ opinions.

SESSION 2 | SLIDE: SUPERPOWERS (1 OF 2)

SESSION 2 | SLIDE: SUPERPOWERS (2 OF 2)

Back to Session 2 Steps
33

SESSION 2 | EXERCISE: WHO IS IT FOR?
Background:
Most problems worth solving involve people who are affected by the problem.
Remember, at the end of the day, good solution proposals will answer two main
questions:
• What is the change you’re trying to make?
• Who is it for?
In this exercise, it’s important to show that who we’re solving the problem for is
extraordinarily important. The same problem can require completely different
solutions based on the characteristics of those facing the problem. For example, the
solutions meant to redesign a grocery store delivery service might be completely
different for a single 30-something executive than for a family of four with two children
under 5 years of age.
There are lots of ways that businesses define their customers: target markets, avatars,
customer phenotypes, or business-defined customers, to name a few. In Makermatic,
we call them avatars, which we define as a representation of a customer type with
characteristics that are an amalgamation of people in that customer type.

Steps:
1. Look at the problems that were selected, one by one, and identify the main
characters that could be used as avatars. If the business leader has an avatar
they prefer, focus on those characteristics and discuss. No need to make the list
exhaustive—the top 4 to 6 characters are oftentimes enough.
2. It’s possible to have more than one avatar, but try to keep it simple.
3. Once the customer type has been identified and described, give it a descriptive
name and a picture. That’s your avatar!
4. Good work! Now it’s time to move on to filling out the Empathy Maps.

Back to Session 2 Steps
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SESSION 2 | SLIDE: EMPATHY MAP

SESSION 2 | EXERCISE: EMPATHY
The idea here is to get the interns to create a robust mental picture of their avatar (their
customer example) by recognizing its functional and emotional needs. The slide shown
above can be used to write down these needs. The purpose of the functional/emotional
needs map is to serve as a reference or idea generator to find solutions that address the
needs of the avatar.
Functional needs: These are nonemotional needs that the avatar requires to be met in
order to be satisfied. Examples might include:
• The house needs to have three bedrooms.
• The store needs to be open during hours that fit my work schedule.
• The inventory needs to carry the sizes I need.
Emotional needs: These are based on feelings, which many marketers believe are the
key elements to customer decision-making. Examples of feelings may be:
• I’m embarrassed to ask for help with this product.
• I tend to choose this option when I’m feeling stressed out.
• The avatar behaves this way because they are lonely.

Steps:
1. Break the group into teams. Ask each team to collaborate on one Empathy Map
and fill in the functional and emotional needs. If there’s more than one avatar,
split the avatars up and assign teams to different ones.
2. Encourage team discussion about these characteristics.
3. Bring the groups back together and have someone from each team explain the
team’s work.
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SESSION 2 | EMPATHY HANDOUTS (3 PAGES)

Back to Session 2 Steps
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SESSION 2 | BUSINESS LEADER DISCUSSION
Ask the business leader to make a short presentation about working at the business.
The presentation should focus on three areas:
• What kinds of jobs/careers are currently available at the business?
• What kinds of jobs can people pursue at the business? What are the future
employment needs (skills) of the business?
• What kinds of traits does the company look for in new hires? Examples may
include: team oriented, experienced only, go-getter with no experience needed,
friendly, able to work independently, etc.

SESSION 2 | JOURNAL

Back to Session 2 Steps
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SESSION 3
GATHER IDEAS

TIME

TIME STEPS

180 Minutes

5	Recap what was done in the past
meeting, and talk about the intended
outcome of Session 3.

BUSINESS LEADER ATTENDS?
No
WHAT YOU’LL NEED
Ability to project slides
Intern journals
Past work product for reference
Team assignments
Easels and easel pads
Room arranged for group size
SLIDES
Skill Builder: Do You Work Well on Teams?
Selected Problems
Journal Questions
POSTERS/HANDOUTS/EXERCISES
Challenge Poster on 14”x 24”
Recipe Exercise
Idea Question Displays

10	Assign teams as you see fit: random
or a mix of skills, personalities, or
interests. It’s up to you. Teams should
have 4–5 members.
30	Ask the teams to do the “Pick Your
Team’s Problem Focus” exercise.
Remind them that they’re looking for a
great problem (not a symptom) to solve
while considering feasibility, impact,
and interest to the team. Let them
negotiate.
10	Present the skill builder slide “Do You
Work Well on Teams?”
10	Do the “Recipe” exercise (a brief
discussion with an important point).
10

Break.

90	Do the “Generate Ideas” exercise.
Resist the temptation to pick one idea
as your solution, but instead be open to
new ideas that may be better. Use the
exercise to encourage stretch thinking!
15	
Journal.
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SESSION 3 | EXERCISE: PICK YOUR TEAM’S PROBLEM FOCUS
Background:
The next step is to let the teams narrow their focus to one problem that they’d like to
pursue with ideas and solutions. This is an unstructured exercise where the teams use
their own methods to settle on their problem.

Steps:
1. Have the interns gather into their teams.
2. Ask the teams to look at the short list of best problems available.
3. Their job is to land on a problem that they’d like to use as they develop ideas and
solutions. Remind them that their problem needs to be able to lead to feasible,
impactful, and interesting solutions.
4. Tell them how much time they have.
Note: It doesn’t matter if more than one team picks the same problem.

SESSION 3 | SLIDE: DO YOU WORK WELL ON TEAMS? (1 OF 2)

Back to Session 3 Steps
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SESSION 3 | SLIDE: DO YOU WORK WELL ON TEAMS? (2 OF 2)

SESSION 3 | EXERCISE: RECIPE
Background:
At this point of Makermatic, the interns have the key “ingredients” to look for ideas
and possible solutions. There are several analogies you can make with a recipe. It’s a
reminder that they all have the key ingredients for baking their cake (using the work
components we’ve developed to come up with possible solutions). It’s a reminder that,
even with the same ingredients, one cook’s cake will not look like the next cook’s cake
(and that’s a good thing). The solutions may not work. Care in your work matters. Art
is important. But most importantly here, the interns have all the tools they need to
do great work. They have useful work products as ingredients, and they have unique
thoughts and experiences to let them shape something remarkable.

Steps:
1. Hand out the recipe. The interns will look at it with amusement.
2. Share the points discussed above in the Background section.
3. Show interns the ingredients slide for Makermatic.
This is a time for the interns to be fired up! Creativity time!

Back to Session 3 Steps
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SESSION 3 | HANDOUT: RECIPE

SESSION 3 | SLIDE: INGREDIENTS

SESSION 3 | EXERCISE: GENERATE GREAT IDEAS!
Background:
Let’s get fired up to find some awesome ideas, the precursors to solutions for this
Makermatic! This exercise will take the rest of Session 3 and is all about finding ideas.
It’s good to get as many ideas as each team can generate, all focused on tackling the
problem they picked. This is a time to be unencumbered by convention, so encourage
the teams to stretch their thinking. This exercise encourages a cadence of wide open
ideation followed by pauses to review and reflect. This cycle will continue into Session
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4 as well. Ideation is tiring, so feel free to acknowledge this and encourage them to
hang in there.

Steps:
1. Interns break into teams and spread out to begin their ideation work.
2. Provide them with flip charts and sticky notes to record their ideation.
3. Let each team know that they need to document (capture) their ideas.
4. Refer the teams to the “ingredients” they have available to them. Also, remind
them that their ideas don’t need to solve the whole problem; ideas can address
a specific part of the problem or could be an idea for a specific avatar in the
problem.
5. Hand out the “Use Your Superpowers” prompt and give interns brief directions for
this part of the exercise.
a. Ask teams to start the ideation with free-flowing idea-generating time. Use
broad idea starters like “How might we solve this problem?”
b. Perhaps have each team member bring up an idea, explain it, and post it. Keep
discussion down so that the flow of new ideas continues.
c. In about 25 minutes, ask the group to stop and look at their ideas.
d. Have the interns point out their best ideas (so far) and add to them. For
example, “I like the idea of adding an event center to the hotel, and we could
also add in programs for kids on the weekend.”
6. Hand out the “Become a Character” poster. Explain that each team member takes
turns taking on the persona of one of the characters that they’ve developed. “As
the parent of young children, I would like it if we could …. [idea, idea, idea].” This
technique uses empathy maps to generate ideas. Continue for 30 minutes or so.
7. The last part of the exercise is simple. Follow the prompt, “Wouldn’t it be cool
if…”. Ask the group to continue ideation by starting out their ideas with the words
“Wouldn’t it be cool if…”. This exercise can bring out some great ideas. Time to
stretch for great ideas!

SESSION 3 | CHALLENGE THE TEAMS WITH THESE PROMPTS

Use Your Superpowers!
How might we solve this problem?
Become a character!
Wouldn’t it be cool if …
Back to Session 3 Steps
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SESSION 4
DEVELOP WELL-FORMED IDEAS

TIME

TIME STEPS

180 Minutes

10

BUSINESS LEADER ATTENDS?
No
WHAT YOU’LL NEED
Ability to project slides
Intern journals
Past work product for reference
Easels and easel pads
Room arranged for group
SLIDES
Skill Builder: Negative Talk
Journal Questions
POSTERS/HANDOUTS/EXERCISES
Challenge Poster on 14”x 24”
Place Your Bet Exercise
Six Star Exercise
Solution Summary Document

R ecap what was done in the past
meeting, and talk about the intended
outcome of Session 4. This may be a
good session to adjust for overages on
intern time. If you’ve been running late,
go for a shorter time today.
10	Present the skill builder slide “Negative
Self-Talk.” You can do this skill builder
at any time in the session.
135	Interns work in their teams and move
through Steps 4–9 at their own team pace.
	Teams winnow down their ideas and
select their best one. Do the “Place Your
Bets” exercise.
	Teams do the “Hash It Out” exercise
by reviewing and discussing their
best ideas. Again, ask them to use the
“feasible, impactful, and interesting”
filter as they consider their best solution.
10
Break.
	Do the “Six Stars” exercise. This is one
last chance to coax the interns into
improving their solutions.
	It’s the home stretch! Teams now need
to clarify and document their final
solution and its description. Use the
“Solution Summary” handout.
Point out that teams will need to create
some kind of physical representation of
their solution. This can be a storyboard, a
low-fidelity mockup, pictures, or any other
creative mode to show their solution.
15	
Journal.
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SESSION 4 | SLIDE: NEGATIVE SELF-TALK

SESSION 4 | EXERCISE: PLACE YOUR BETS!
Background:
It’s time to whittle the list of your team’s best ideas down to the one that will be the
solution the team will work on. The teams should have quite a list of solutions, and
some no doubt are already favorites. This exercise lets everyone place their bets and
put their pretend money on the idea they like best.

Steps:
1. Display the list of ideas that the team has generated.
2. Each team member has a imaginary bankroll of $100.
3. Ask the team members to “invest” their money on the ideas that they feel have
the best combination of being feasible, impactful, and interesting for the team to
build out into a solution.
4. Ask the interns to put their “money” beside their investments on the idea list.
They can do this all at the same time. There will be discussion, but everyone gets
to spend their $100 as they wish.
5. Once done, have each team member explain their investment decisions. This
exercise and discussion leads right into the next exercise and serves to create
guideposts for picking their unified idea to pursue.

Back to Session 4 Steps
47

SESSION 4 | EXERCISE: HASH IT OUT
Background:
The teams now understand how each member feels about their favorite ideas. Here
the teams can have an unstructured discussion that leads to their best idea. Let them
“hash it out.” Look for dissention and team issues. If issues show up, coach the interns
through them.

Steps:
1. The team’s discussion from “Place Your Bets” can continue right into this exercise.
2. Let the teams know that they’re now at a place where they need to find the
one idea that they can all get behind, the one idea that seems most feasible,
impactful, and interesting to work on.
3. Ask them to discuss and make a decision as a team.

SESSION 4 | EXERCISE: SIX STARS
Background:
Businesses don’t need status quo solutions. And don’t get this wrong: Simple
solutions are great. It’s the underdeveloped, low-effort solutions that are not generally
acceptable. So here, we want to reinforce that understanding by asking the interns to
look at their best idea one more time and see if they can step it up a notch by making
the idea an even better solution.

Steps:
1. Ask the teams to use the best idea that they’ve come up with and see if they can
make it even better by having a Six Star discussion. Encourage them by saying,
“Be extraordinary! Can you improve your best solution? Can you move it from a
great idea to a super idea?”
2. Ask them to imagine their best idea as “three stars” on a scale of one to six.
3. One by one, ask the team members to write on a flip chart or put a sticky note on
a flip chart that represents something about their idea that would make it a little
(or a lot) better. They need to to try to move their idea from a three-star idea into a
six-star idea.
4. Each intern contributes, adding one idea one at a time. Do this for about 15
minutes.
5. Next, the interns consider if any of their six-star suggestions can be incorporated
into their solution. Can they make it better? Allow them to settle on the final
version of their solution.

Back to Session 4 Steps
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SESSION 4 | HANDOUT: SOLUTION SUMMARY
Background:
It’s time to clarify and record the solution that the team has created. This also starts to
form the basis of the final presentation. The Solution Summary will require discussion
as the teams decide how to communicate their solution and physically represent it for
their final presentation.

Steps:
1. The team works to collaboratively fill out the Solution Summary (shown on next
page), discussing each question before documentation.
2. The team makes a copy of the Solution Summary and gives it to the coach for
review.

Back to Session 4 Steps
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SESSION 4 | HANDOUT: SOLUTION SUMMARY
What’s the problem you’re trying to solve?

What change are you trying to make and who’s it for?

What’s your solution?

What makes this an awesome solution that a business leader would value?

How do you intend to physically display your solution?

Back to Session 4 Steps
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SESSION 5
SHOW YOUR SOLUTION, TEST
STRATEGIES, FORM A PLAN
TIME

TIME STEPS

180 Minutes

10	Recap what was done in the past
meeting, and talk about the intended
outcome of Session 5.

BUSINESS LEADER ATTENDS?
No
WHAT YOU’LL NEED
Ability to project slides
Intern journals
Past work product for reference
Easels and easel pads
Room arranged for group size

30	Present the “Testing Strategies” skill
builder slides.
15	Review the Final Presentation format.
Go over the parts and roles.

SLIDES

95	Teams work on refining their solutions,
testing strategies, physical solution
display, presentations, and who does
what.

Skill Builder: Testing Strategies
Journal Questions

15	Break somewhere during the previous
step.

POSTERS/HANDOUTS/EXERCISES

15	
Journal.

Challenge Poster on 14”x 24”
Final Presentation Outline
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SESSION 5 | SLIDE: TESTING STRATEGIES (1 OF 4)

SESSION 5 | SLIDE: TESTING STRATEGIES (2 OF 4)

Back to Session 5 Steps
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SESSION 5 | SLIDE: TESTING STRATEGIES (3 OF 4)

SESSION 5 | SLIDE: TESTING STRATEGIES (4 OF 4)

Back to Session 5 Steps
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SESSION 5 | OVERVIEW: INTERN FINAL PRESENTATIONS
How it works:
Every intern on every team will have a role in the final presentation to the business
leader, which takes place in Session 7. Teams work on refining their solutions, testing
strategies, physical solution display, presentations, and who does what.
There are four areas:
• One team member will present the problem, the solution, and who benefits. This
is the overview (3 minutes).
• One team member will discuss the physical solution you’ve created and shows
how the solution will work (3 minutes).
• One team member will make the team’s recommendation to the business leader
and include suggested testing strategies (2 minutes).
• The other team members will talk about what they got out of the Makermatic
journey (1 minute each). Ask the last presenter to briefly thank the business leader
on behalf of the team.
Each team will need to create a written outline of this presentation to give to both the
business leader and the coach. It shouldn’t be longer than two pages.
The outline should include:
• Problem, solution, and who benefits
• Description of the physical solution you’ve created
• Recommendation to the business
• Recommended testing strategies
• The value the intern got out of the Makermatic journey

Time schedule:
Each team presentation: 10 minutes
Each team discussion, led by the business leader: 10 minutes
4 teams of 5 = 80 minutes
5 teams of 5 = 100 minutes

STUDENT EVALUATIONS
In order to provide feedback to each individual student, we suggest the rubric below be
filled out for each student during the presentations in Session 7.
Share the rubric with the students as they prepare the presentation in order to crosscheck themselves as the group practices. Each panelist will adopt a team for the
Session 7 presentations and should be able to evaluate each team member. Prepare a
printout or electronic version of the evaluation rubric to be filled out for each student
and to be reviewed by the student and coach at a later time.
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Student Name:

Professionalism
1234

Team Name:

1 – Developing

2 – Progressing

3 – Competent

4 – Proficient

Often tardy

Rarely tardy

Usually on time

Always on time

Frequently
distracted

Generally focused

Limited respect for
others’ views
Clothing
inappropriate

Oral
Communication
1234
Teamwork
1234

Panelist Name:

Language choices
often unclear

Consistently on task Focused and
attentive
Willing to listen to Positive attitude and
Demonstrates deep
engaged
other viewpoints
respect for others’
Grooming is
Issues with
views
appearance but not appropriate to the
Professional
setting
disruptive
grooming and attire
Usually effective
language choices

Straightforward
presentation

Delivery may distract Sometimes tentative Good eye contact
Comfortable
from understanding vocal expression

Language
choices enhance
presentation
Polished, confident
delivery

Hesitant to engage
with others

Engages
constructively

Values and facilitates Fully engages with
others’ contributions team to further goals

Passively accepts
others’ ideas

Shares ideas but
doesn’t advance
work

Takes responsibility Effectively
to advance the work contributes to
decision-making
Acknowledges and
engages with conflict Openly discusses to
resolve conflicts

Shies away from
conflict

Redirects focus

Decision-making Presents options
not relevant to the
decision
1234
Identifies few
relevant criteria

Details several of
Presents at least one Identifies several
relevant alternatives the most relevant
relevant option
options
Identifies criteria
Identifies some
Criteria reflect good
relevant to the
relevant criteria
understanding of
decision task
May not completely
the decision task
Accurately assesses
address all the
Inaccurately
Compares and
how well options
assesses how well criteria
contrasts options
meet the criteria
alternatives meet
Selects an option
to provide greater
the criteria
Can justify how
that may not
insights
option was selected
States an ambiguous conform to the
Presents a wellteam’s assessment
conclusion
supported answer to
the initial question

Back to Session 5 Steps
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SESSION 6
PRESENTATION PRACTICE:
REFINE YOUR PLAN
TIME

TIME STEPS

120 Minutes

10	Recap what was done in the past
meeting, and talk about the intended
outcome of Session 6.

BUSINESS LEADER ATTENDS?
No
WHAT YOU’LL NEED
Ability to project slides
Intern journals
Past work product for reference
Easels and easel pads
Room arranged for group

20	Present and discuss the “Business
Worries” slide.
60	Allot team time to work on solution and
presentations.
• Ask the teams to finish their physical
solutions.
• T eams should also finish up their
written Final Presentation Outline,
which will be turned in during
Session 7.

SLIDES
Business Worries Slide
Journal Questions

• A sk the teams to practice their
presentations together as a
team. Practice matters! Time and
presentation flow should be included
in their practice.

POSTERS/HANDOUTS/EXERCISES
Challenge Poster on 14”x 24”
Final Presentation Outline
15

Break.

	Coaches listen in, offer feedback, and
lead brief discussions. Don’t allow it to
get negative.
	Ask the interns to sign the Challenge
Poster with a thank you. They can give
this to the business leader during
Session 7.
15	
Journal.
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SESSION 6 | SLIDE: BUSINESS WORRIES

SESSION 6 | JOURNAL

Back to Session 6 Steps
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SESSION 7
BUSINESS LEADER WORK INSIGHTS:
PRESENT PLANS AND GET FEEDBACK
TIME

TIME STEPS

180 Minutes

10	Introduce and welcome business
leaders (title, role). Introduce today’s
session. Take a break as needed.

BUSINESS LEADER ATTENDS?
Yes
WHAT YOU’LL NEED

30

• Additional information about their
business

Ability to project slides
Intern journals
Work product to show business leader’s team
Room arranged for group size
SLIDES

Business leaders talk about:

• How prospective employees apply
for work
• How to stay connected to the
business

Hero’s Journey
Journal Questions

0	Start breakout team discussions with
business leaders (one per team if
enough business leaders are available).

POSTERS/HANDOUTS/EXERCISES

100	Final Presentations

Challenge Poster on 14”x 24”
Final Presentation: Physical Solutions

15	Coaches present the Makermatic wrap-up:
• We believe in you.
• Follow your passion; whatever it is,
these skills are useful.
• Take it easy on yourself. A Hero’s
Journey is never easy. Be aware of
that and find the problems worth
solving. You have the tools you need
to solve them.
• Give the signed challenge to the
business leader.
25

Use more time for journaling today.

	Make sure the logistics for recording
and submitting the intern hours for
payment are handled.

60

SESSION 7 | JOURNAL

SESSION 7 | SLIDE: A COMPLETED JOURNEY

Back to Session 7 Steps
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DEBRIEF
A week after the conclusion of Makermatic Session 7, we recommend hosting
an optional meeting to capture reflection and feedback to help improve future
Makermatic offerings. This meeting works best hosted in a relaxed environment with
food. Included in the meeting would be students, coaches, assistant coaches, and
business leaders to address some of the questions below.
Capturing the results of the debrief may require planning. We recommend filming the
meeting for future reference and/or note taking by a neutral individual not associated
with the Makermatic project in your college.
Here are suggested questions to socialize with your Makermatic team:
Everyone:
• In one brief sentence, what’s the single-most important takeaway for you from
this experience?
Interns:
• Has participation in this internship influenced your career goals? If so, how?
• What was it like for you working so intently on a team project?
Business Leader:
• How well do you think the Makermatic internship model prepares students to
successful transition from college to the workplace?
Coaches:
• In the beginning, why did you want to participate in this internship project?
• What can you say about the experience now?

BUSINESS PARTNER POST-MAKERMATIC INTERVIEW QUESTIONS
Part of the sustainability of Makermatic includes improving the value to the business
leader. This can be a critical outreach and recruitment element for future local
employers. Below are a series of guiding questions used for the evaluation and can
prove effective with a third party neutral to the Makermatic college team.
1. What motivated you to participate in the Makermatic internship project?
2. Did you already have a relationship with the college?
3. If not, did this experience encourage you to remain engaged with the college?
4. If so, how do you envision that engagement?
5. From your perspective, how did the experience prepare the interns for work in
your business environment?
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6. What can you say about the interns’ personal development over the three-week
period? Did you notice a change in their ability to work as a team?
7. How well do the solutions they provided address your business need? Were the
solutions useful to you?
8. Since Makermatic is still a pilot project, your thoughts on the model and the
curriculum are important. What worked well, what can be improved, and what
would you change?
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CONCLUSION
Makermatic is a team internship program that can be adapted to meet the needs of
students, makerspaces, and employers. As we stated earlier, we share our methods
here so that others may adopt the program and also adapt it to suit their own program
needs. For instance, because of the time constraints and discipline-agnostic approach
taken in developing the processes shared here, other discipline-specific processes—
such as design thinking, decision-making matrices, or storyboarding—weren’t included
but can be to expand the solution-developing sessions prior to selection.
Similarly, the sessions for presentation preparation may be altered to include more
time spent developing physical prototypes, portfolio-ready digital assets, or more
structure in the communication during the presentation. These deeper and sometimes
discipline-specific processes can be methods used to collaborate with other faculty on
campus to introduce the Makermatic program and further propagate it across campus,
bringing all students—regardless of discipline—closer to employers and real-world
problems. We encourage you to adopt a system that works well for your institution
and students, and we encourage you to add your voice and experience to this ongoing
conversation so that we may all benefit.

64

The California Community College

Makerspace Startup Guide
Preparing Students for Jobs of the Future

cccmaker.com

Acknowledgements
We owe thanks to many individuals for the creation of this document, and hope
that schools, colleges, and communities benefit from our experiences in building and
supporting academic makerspace communities. Thank you to Goli Mohammadi (author
and advisor), Jessica Parker and Jakki Spicer (Maker Ed), Mairin May (designer),
34 CCC Maker college teams and their ecosystem of partners, and extraordinary
CCC Maker colleagues: Deborah Bird (Technical Assistance Provider),
Salomon Davila (Technical Assistance Provider), Karen Fraser-Middleton
(Strategic Communications), Paul DeVoe (Organizational Strategy), Jen Ulrich (Sierra
College Administrative Assistant), and Toni Edgerton (Sierra College Accountant). Finally,
thank you to Chancellor Elroy Oakley and Executive Vice Chancellor Van Ton-Quinlivan
at the California Community College Chancellor’s Office, and to Sierra College President
and Superintendent Willy Duncan for their leadership in educational innovation. We also
appreciate the support and guidance from the CCC Maker Advisory Committee members:
Dale Dougherty (Chair of the Advisory Committee—Maker Media), Pat Fong-Kushida
(California Asian Pacific Chamber of Commerce), Van Ton-Quinlivan and Matt Roberts
(California Community College Chancellors Office Doing What Matters for Jobs and the
Economy), Susan Hackwood (California Council on Science and Technology), Zack Dowell
(Folsom Lake College, Office of Innovation), Stephanie Santoso (Infosys Foundation),
Jessie Torres (Governor’s Office of Business and Economic Development), Yen Marshall
(InspirASIAN Northern California), Bob Duffy (Intel), Brian McKeown (Kiva), Kyle Cornforth
(MakerEd), Mark Hatch (Maker Partners), Amy Schulz (Sierra College), Tony Long (Northrop
Grumman), Sonja Lolland (Yuba College), Pat Crain (VSP Global).
—Carol Pepper-Kittredge, Statewide Project Director, CCC Maker
This publication was funded, in part, by the California Community College Chancellor’s
Office, Workforce and Economic Development Division.

© 2018 CCC Maker
This work is licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.

Table of Contents
Getting Started -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 

3

CCC Maker Guiding Principles  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  - 12
Institutional Self-Study: Research and Explore -  -  -  -  -  -  -  -  -  - 14
Ecosystem Mapping: Identify Resources and Allies -  -  -  -  -  -  -  - 22
Logic Modeling: Locate, Map, and Refine -  -  -  -  -  -  -  -  -  -  -  -  -  30
Community Outreach: Invite, Promote, and Engage  -  -  -  -  -  -  - 39
Internships: Build the Bridge -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  48
Makerspace Design: More Than Just Physical Space  -  -  -  -  -  -  - 60
Facilitators: The Role of Change-Makers -  -  -  -  -  -  -  -  -  -  -  -  -  - 68
Conclusion  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  76

Getting Started
Makerspaces come in all shapes and sizes, each a reflection of the unique
needs and cultures of the communities it serves. There is no standard
formula, no stock list of must-have tools and machines, no template
to follow. The common denominator and fulcrum of all makerspaces,
however, is community, starting with the dedicated team members who
plant the seeds and radiating out to a virtual constellation of educators,
students, makers, organizations, and businesses within the sphere of the
space’s ecosystem.
Embarking on the journey to bring a makerspace to life is much more
than creating a brick-and-mortar location with four walls and tools.
Rather than merely changing the confines of a physical space, the work
involves changing minds, thought patterns, preconceived notions,
perspectives, and pedagogies to embrace the benefits of hands-on
learning and the concomitant nurturing culture of experimentation and
innovation.
While the makerspace itself is the physical manifestation, it is nothing
but inanimate objects with potential without the community support.
Understanding the community that creates and is served by the
makerspace allows it to become more than just a physical space housing
a collection of tools. If successful, the makerspace becomes an expression
of the community, valued and supported by its members.
We all know the old adage, “build it and they will come,” but in the case
of makerspaces, the act of building it begins long before there’s an actual
physical space or a single tool within; like all successful enterprises, it
begins with a well-developed, yet flexible, plan built on assessing needs
and resources.
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The Makerspace Startup Process
In 2016, CCC Maker (California Community College Maker) embarked on a
six-month journey of guiding and shepherding 34 California community
colleges through the Makerspace Startup Process: identifying the needs
of their respective communities, mapping out their extended support
ecosystems, analyzing their findings, piloting student and faculty
engagement, and from there developing robust plans with which to go
forth and realize their actual physical college-sponsored makerspaces.
This process is not unlike one that a budding startup business would go
through to ensure a successful launch. While the goal of most businesses
is monetary profit, the return on investment of a lucrative makerspaces
is intellectual and social capital, with its primary benefactors being
individuals, communities, the economy, and society as a whole.
In the case of community colleges, at the epicenter of our startup model
is the student, our main “client.” The main question is: How best can
the makerspace serve the learning and career needs of the student? For
community college students in California, makerspaces provide skills,
experiences, and connections to prepare them for entrepreneurship and
innovative careers.
Though the process we developed focuses on community colleges, it
can easily apply to and benefit any community considering developing
a makerspace, be it another educational institution, library, museum,
or a group of passionate citizens. To that end, and in the spirit of open
information sharing that is prevalent throughout maker communities
across the globe, we offer our process and findings through this
guidebook, with the belief that makerspaces are powerful agents of
positive change and the hope that others will follow suit.

CCC Maker Initiative: What and Why
The California Community College Chancellor’s Office (CCCCO), Workforce
and Economic Division, led by Executive Vice Chancellor Van TonQuinlivan, funded the $17 million CCC Maker Initiative for three years,
from July 2016 to May 2019, under the Doing What Matters for Jobs and
the Economy framework. The CCCCO holds that growing a statewide
network of makerspaces linked to community colleges can help develop
a much-needed workforce for what is being termed the digital or
innovation economy.
At the onset of the CCC Maker Initiative, the CCCCO commissioned the
California Council on Science and Technology (CCST), a nonprofit whose
mission is to improve science and technology policy and applications
4

in California, to develop a report providing background on the Maker
Movement and to inform the creation of the CCC makerspace network.
“Making” is quite a buzzword these days, but humans have been making
things for as long as we’ve been on this planet. What’s new?
In their report, CCST succinctly distills some of the key hallmarks of making as part of
the Maker Movement:
•• Communal—Share, communicate, and cooperate.
•• Empowering—Expand one’s abilities.
•• Interdisciplinary—Collaborate across fields and skillsets.
•• Diverse—Mix students, businesses, community members across the
spectrum of science, technology, engineering, art, and mathematics
(STEAM).
•• Process-focused—Embrace making as a process and a personal
identity.
•• STEM/STEAM/entrepreneur-focused—Emphasize innovation.
•• Open-ended, inquiry-based learning—Learn by experimenting and
inquiring.
•• Creative, fun, and playful—Innovate through play.
Further, at the fulcrum of the Maker Movement and makerspaces is the
maker (notice how it’s not called a “toolspace”), the individual, inquiring,
experimenting, and learning through hands-on making. In the realm of
education, in particular, this is a notable pedagogical shift from teacherdriven to learner-driven.
In the light of these findings, CCCCO holds that creating a makerspace
network can effectively help bridge the gap between skills and jobs,
becoming a crucial catalyst in strengthening California’s economy.

Solving the Skills Gap
The problem our economy is currently facing is a lack of eligible
employees for “middle-skills” jobs, ones that require advanced training
but not necessarily a bachelor’s degree. According to the National Skills
Coalition, in the next five years, middle-skill jobs will dominate nearly half
the employment market. In this digital age, technological advancements
across sectors continue to create jobs that require very specific skill sets,
but many of our educational institutions are not evolving fast enough to
meet this need.
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Job Openings by Skill Level,
United States, 2014-2024
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According to the Georgetown Center on Education and the Workforce, by
2020, 65 percent of all U.S. jobs will require either a credential or postsecondary degree, but at the current rate that colleges and universities
are awarding them, we’re on track to fall roughly 5 million workers short.
Though the needs of the workforce have changed rapidly over the years,
our educational system has not kept pace.
Educational Demand for Jobs, Various Years
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In the manufacturing sector alone, despite popular misconception,
according to the National Association of Manufacturers (NAM), U.S.manufactured goods exports have quadrupled in the past 25 years.
Unfortunately, though, over the next 10 years, 2 million positions are
projected to go unfilled because of our skills gap. Even now, 80 percent
of domestic manufacturers report a shortage of skilled and highly skilled
workforce. We often hear that jobs are being taken over by robots, but
the fact is that although manual labor and production jobs may be on
the decline, the need for people with technical proficiency to operate the
robots is on the rise.
In addition, entrepreneurship in the U.S. has been on the decline in
recent years, with startup-creation at historic lows. The Great Recession,
which spanned from 2008 to 2012, put a damper on the creation of new
small businesses, and while the landscape was expected to bounce back
after, it never quite did. According to the U.S. Census Bureau, startups
were responsible for the creation of 3.5 million new jobs in 2006, but in
2014, even though the all-time lows had started to improve, that number
was still only 2.5 million jobs.
New U.S. Businesses Created Each Year
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400,000
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Source: United States Census
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Aligning Education and Workforce Demand
This situation begs the question, what does it mean to be well-educated
in the 21st century? How do we prepare students for success in this
rapidly changing and highly challenging environment? How can we
offer economic opportunity to all students, especially those who are
underrepresented in high-wage STEM/STEAM careers? What can we do
to shift these statistics and maintain a healthy standing in the global
market, as well as keep our population gainfully employed? How can we
increase the 21st-century skill sets of our society?
The answer lies in integrating hands-on making and familiarity with
digital design and fabrication into our current pedagogies and curricula.
Based on the key hallmarks of the Maker Movement outlined earlier in
this text, the CCC Maker Initiative focuses on accomplishing just that
through the creation of a network of makerspaces across community
colleges in California. The California community colleges collectively
comprise the largest higher education system in the country, with 72
districts and 114 colleges serving 2.1 million students every year. These
colleges are also uniquely qualified to affect systemic change because
they’re ubiquitous, adaptable to local needs, and more flexible than fouryear universities.
California community colleges are also the largest providers of workforce
training in the state and nation, offering postsecondary technical
education in 175 fields, and educating more than 100,000 individuals
each year in industry-specific workforce skills. However, California’s
education pipeline is not keeping pace with the higher levels of skills and
training required by employers. By 2025, 30 percent of all job openings
in California—or a total of 1.9 million jobs—will require some form of
postsecondary education short of a four-year degree.
Creating a college innovation and entrepreneurial culture will enable the
most diverse student body in the nation to explore, create, and connect
in new creative ways, developing 21st-century skill sets, increasing
digital proficiency, empowering students through authentic learning
experiences, and more effectively preparing students for meaningful
careers in our current economy. By virtue of having the largest
community college system in the U.S., CCCs have the potential to serve as
a powerful example of what’s possible for the rest of the nation.
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What Are 21st-Century Skills?
The term “21st-century skills” may initially seem to connote digital or computerrelated skills, but in actuality, this broad term, which is widely used by everyone
from educators to government officials, references much more, including an array of
knowledge, traits, work habits, abilities, and learning dispositions deemed necessary
for success in the 21st-century, be it educational, vocational, or beyond.
Among these skills are critical thinking, collaboration, communication, initiative,
entrepreneurism, innovation, personal expression, analysis, and problem-solving, in
addition to tech proficiency. In this context, entrepreneurism refers to both starting
one’s own business as well as employing entrepreneurial skills in career planning and
development.

Makerspaces in Education
In support of the benefits of makerspaces within learning environments,
making is inherently complementary to curriculum-driven classes and
supplements learning in meaningful ways.
For example, making helps students develop:
•• The “4 C’s” integral to 21st-century skills: creative thinking, critical
thinking, collaboration, and communication
•• The ability to experiment and to embrace failure as part of the
learning process, both key to innovation
•• Technology proficiency, building confidence and knowledge of
digital tools, like software and desktop manufacturing machines (3D
printers, CNC mills, etc.)
•• 21st-century life skills, such as flexibility, initiative, productivity,
persistence, and social skills
Furthermore, because of the strong emphasis on developing ecosystems
around makerspaces that include local businesses, industry, and
other members of the community, a door to real-world opportunity is
inherently opened to the student.

Maker Ed, HEMI, and CCC Maker
The movement toward learner-driven, hands-on “maker education” has
been growing for a number of years now and is well-documented, with
organizations like Maker Education Initiative (Maker Ed) leading the
charge by helping build maker communities, disseminate knowledge,
conduct research, and spread maker education.
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While Maker Ed predominantly addresses K–12 education, for postsecondary education, there is the Higher Education Makerspaces
Initiatives (HEMI), a collaborative of leading universities—including MIT,
Stanford, Georgia Tech, Yale, and University of California Berkeley—
“focused on solving the challenges of academic makerspaces and
making their combined learnings available to others.”
HEMI hosts an annual International Symposium on Academic
Makerspaces (ISAM) with the purpose of encouraging networking and
knowledge-sharing among the academic makerspace community. In
their own words, “ISAM will gather, and make available, knowledge and
best practices that may be used to form student maker communities,
get students excited about using these spaces, perpetuate a culture
of safe, fun and responsible use, measure/maximize educational and
social impact, and to select appropriate practices, programming, safety
policies, training, staffing and equipment.”
Having such notable institutions at the helm further legitimizes the
movement. In 2013, when MIT announced the acceptance of maker
portfolios as part of their application process, it served as a loud
and clear endorsement of the value of making from one of the most
reputable institutions in the country. In 2015, a conglomerate of 83
(now 113) higher education institutions became part of the
Coalition for Access, Affordability and Success, a digital portfoliobuilding platform that lets students build their maker portfolios over
the course of four years and then be able to submit them to multiple
schools at once.
Now, in the realm of community colleges, there is CCC Maker. As Dale
Dougherty, founder of Maker Media and chair of the CCC Maker Advisory
Committee, asserts, the opportunity through California community
colleges, unlike elite universities, is to “democratize making.” With
the most diverse and largest student body in the country, and
comparatively low barriers to entry, community colleges are wellaligned to create accessible, equitable makerspace communities. Not
only will embracing maker culture inspire students to discover fulfilling
and lucrative careers, it prepares them to thrive in the 21st-century
marketplace and drive entrepreneurship.
Of the 34 colleges that embarked on Phase One of the CCC Makerspace
Initiative, what we term the Makerspace Startup Process, of researching
and planning their ideal makerspaces, as of this writing, 24 have moved
forward to Phase Two, the implementation stage of realizing and
maximizing their spaces and communities, with the specific intention
of creating a makerspace that is responsive to and expressive of the
needs of their students.
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How to Use This Guidebook
On the pages of this guidebook, we offer you a deep dive into the Phase
One planning stage: identifying the needs of the communities the
makerspace will serve, mapping out the extended support ecosystems,
analyzing the findings, engaging the community, and from there
developing robust plans with which to go forth and realize the best
makerspace to serve the community. We hope sharing our information
makes the process accessible and empowers others to embark on a
similar journey.
We begin with a brief overview of our overarching guiding principles
and approach. Then, the main components of the process are presented
as modules rather than steps, to encourage you to arrange them in
whatever order best suits your own makerspace startup process. In the
spirit of maker education, rather than outline a definitive linear path for
you to follow, we offer building blocks and invite you to arrange them
however you see fit.
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Guiding Principles
Throughout every step of the Makerspace Startup Process, we employed
the design thinking approach and were guided by a set of overarching
principles, the most important of which is to always be mindful of
keeping the student at the center of every decision. In our findings,
the following principles emerged as being integral to the success of a
community college makerspace.
What can go right?

•• Student-centered—Student needs, not teacher intention, must be
at the center, with students being empowered to have voice and
become agents, a pedagogical shift from traditional educational
models.

•• Integrated—The space cannot thrive in a silo and must be well-

integrated into the community and cross-disciplinary curriculum to
be fully adopted.

•• Rooted in a broader ecosystem—Developing and growing an

ecosystem that includes businesses and organizations is as important
to a makerspace as tools and a physical space.

•• Clear and regular communication—Opening regular lines of

communication with the administration, faculty, students, and
community is vital to success.
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As well, in our process, we have the mantra, “We’re All in This Together,”
a nod to our cohort of colleges, each on their own journey of realizing a
makerspace but all part of a network of colleges making makerspaces.
This network has served as a much-needed support system, inviting the
essential elements of ideation, experimentation, and action, as well as
introducing the productive element of collaborative competition. Who
might comprise your own cohort?
For a more in-depth look at our findings to date, please read our 2016 and 2017 ISAM
whitepapers.

Design Thinking Approach
A creative solution-based, human-centered methodology originally
intended to tackle design projects, the design thinking approach to
problem-solving is prevalent throughout the Maker Movement because it
puts human needs first. As opposed to the scientific method, which starts
with a preformed hypothesis that then gets tested and iterated upon,
design thinking begins with a blank slate, and focuses on considering the
needs of those the design is intended for.
As such, design thinking helps avoid predetermined solutions,
confirmation bias, and self-imposed constraints. In this scenario, it
also allows for the evolution of the makerspace through iteration
and a continuous improvement model. In other words, it’s dynamic,
responsive, and can adapt to its community’s changing needs.
As defined by the Hasso-Plattner Institute of Design at Stanford (d.school), there are
five stages in the design thinking process:

•• Empathize: Understand the way people do things and why, their

physical and emotional needs, how they think about world, and what
is meaningful to them.

•• Define: Identify the challenge based on what you gleaned about your
user and about the context. Focus on solving the right problem.

•• Ideate: Generate ideas aplenty and go broad with your thinking.
•• Prototype: Employing what you’ve learned about the end user,
generate prototypes of what could work.

•• Test: Solicit feedback about your prototypes from the end users,
focusing once again on gaining empathy.

For a deeper dive into the design thinking approach, read d.school’s seminal
publication, “An Introduction to Design Thinking.”
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Research and Explore

Institutional Self-Study
As writer William Arthur Ward famously wrote, “Before you speak, listen.
Before you write, think. Before you spend, earn. Before you invest,
investigate.” Before any makerspace start-up plan can even begin to take
shape, the foundational first steps are to research, gather knowledge,
and analyze your findings.
Look at student, program, and institutional data. Investigate industry,
community, and regional information. Identify the institution’s strengths
and weaknesses, as well as the stakeholder needs and attitudes. Talk to
the college research department for insights into systemic equity and
student success.
An honest self-assessment is essential to avoid predetermined outcomes.
It requires you to be both highly critical of your findings and also nonjudgmental, which may initially seem contradictory. We use the phrase,
“meet them where they are,” meaning assess your findings at face value,
then look beyond the data to the students and ask what the data is
saying and why.
These valuable findings—an analysis of existing systems, resources, and
data—will serve as an informed baseline for the development of your
plan and help identify and define the right questions, problems, and
solutions for your makerspace. As well, when you establish a baseline
from which to start, then, over time, you can use these findings to assess
the impact of your makerspace.
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The self-study stage of our Makerspace Startup Process maps to the
empathize and define stages of the design thinking process (outlined in
the section on “CCC Maker Guiding Principles”). Aside from researching
and collecting data about students and the college community
(explained in further detail in this section), now is the time to connect
with students, collect information about their needs and desires, and
solicit their input. You may consider conducting a campus-wide survey or
hosting an event where students can voice their thoughts.

Self-Study Questions
As you begin your research, bear in mind these three overarching questions.
Be mindful of always keeping the student at the center.
1. Who are our students?
2. What are our students telling us?
3. How can our makerspace use public/private partnerships to help students reach
their career goals in new and different ways? What partnerships can we leverage to
help them?
The main takeaway here is to always make the data you collect human.
Take the numbers you glean and see what they’re telling you about
the individuals who comprise them. Who is your typical student? What
challenges do they face on a daily basis? Create a profile. Beyond the
numbers, look within your student population for outliers. Who is your
atypical student? Is there a student who has seemingly unusual coursetaking habits? Talk to them and ask what their goals are. You’d be
amazed what you’ll learn.

I have worked as a professional in a university setting, and nine times out
of ten, things are done with fiscal efficiency in mind over the needs of the
students. The format of this space all but requires direct student input and
participation to function as intended.
—Erin McDowell, Sacramento City College Student
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Case Study: Sierra College Surveys Students for Insights
Sierra College is a three-campus institution straddling Nevada and California.
They opened the doors to their first makerspace in 2015 and have since expanded
to include two more, covering all three campuses. Like many of the colleges in the
Makerspace Startup Process, Sierra College was looking to grow and optimize their
existing makerspaces to better serve the student population.
As part of their self-study, they sent student makerspace members into classrooms to
conduct a written survey that involved a random sampling of roughly 300 students.
Of the questions posed, one was, “How might a makerspace help you develop
professionally or gain career-related experience?” Interestingly, the top two responses
were “discover a new career interest” and “learn employer-desired skills,” followed
closely by “meet people to connect with employers.”
The survey also asked students to suggest ways to spread the word about the
makerspaces on campus, since many didn’t know anything about it. Students are the
best community members to ask such questions, as they are the primary “clients” of
the makerspace and are most in touch with how best to reach other students.
The responses included posters around campus, online videos, creating a Facebook
page for the makerspace, class field trips, asking teachers and counselors to mention
it, connecting with local clubs, and hosting networking events with local businesses.
Sierra College then used these findings to inform their ongoing plan. In their selfstudy conclusion, they state, “Our focus is on building connections and communities,
developing student leaders, engaging faculty to integrate making into curriculum, and
connecting students to employers through internships.”
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Case Study: Foothill College Utilizes Focus Group
Located in Los Altos Hills, in the heart of Silicon Valley, Foothill College serves the
communities of Palo Alto, Mountain View, Los Altos, Sunnyvale, and Cupertino.
With a community rich in potential makerspace partners ranging from institutions to
local industry, the need and potential for creating a makerspace at Foothill College
was clear.
During the Makerspace Startup Process, the Krause Center for Innovation (KCI), part
of the Fine Arts and Communications division, served as Foothill College’s anchor
program, though their research was informed by an array of academic divisions,
including Business, the IDEA (Inter-Disciplinary Electronic Arts) Lab, Theater
Technology, and Physical Science, Mathematics, and Engineering (PSME).
To build on the wealth of knowledge gleaned about the student population at Foothill
College, they held a focus group activity to gain deeper perspective directly from
students. After meeting with the focus group, they had participants answer a short
survey about their personal perceptions about making, which they also put out to
others who had taken KCI classes in the past.
Through the process, while initial findings were confirmed in many cases, other issues
not previously considered were brought to light. For instance, many students felt
the need to develop communities of practice that are more organic in nature. They
preferred an environment and conditions that could facilitate networks to develop on
their own.
There was also a strong interest in “just-in-time learning,” where students could drop
in and either make or fix something to meet an immediate personal need. Students
who were able to do this reported a sense of empowerment and a desire to take on
more difficult tasks subsequently. Foothill College can now use these findings to
create an environment that serves true student need rather than perceived need.
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Online Data Resources
There’s a plethora of information resources available online. When it
comes to raw data, in general, there are three types you can collect, the
first being what we just discussed:

•• Qualitative data: Experience, observation, input from stakeholders
•• Relational data: Ecosystem mapping, identifying larger networks,
exploring how data relates to associated systems (covered in a
separate module)

•• Quantitative data: Historical data, enrollment rates, success,
employment rates, etc.

For gathering statistics and data specifically in the realm of colleges,
among the variety of resources available, below are the main three.
CCC Student Success Scorecard: As part of the Student Success Initiative,
the California Community Colleges Board of Governors established
this performance-measurement system to track student success at all
114 community colleges. Select a college and view data on student
demographics, success milestones, completion, and transfer. The
Scorecard also compares rates for college-ready and basic-skills students
and tracks career technical education (CTE) and skills builder (courses
taken just to build skills, not to attain degree, certificate, or transfer
eligibility) stats.
College Scorecard: The U.S. Department of Education maintains a
nationwide college data repository offering statistics on institutional
characteristics. Look up any college in the U.S. and see a graphical
breakdown of average annual cost, financial aid and debt statistics,
graduation and retention rates, and average salary after attending, as
well as student body demographics and popular programs.
LaunchBoard: The California Community Colleges Chancellor’s Office
maintains this statewide data system hosted by Cal-PASS Plus, with
the goal “to provide actionable data to help improve student success
along the education-to-workforce pipeline.” LaunchBoard focuses on
progress, employment, and earnings outcomes for both CTE and
non-CTE pathways.
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Translating Data into Action
Though we’re still gathering the vital information upon which to build our
plan, it’s helpful to envision how this data can inform our decisions.
By accessing these online resources, you’ll gain insight on:

•• Student demographics, including equity gaps and basic skills needs
•• Socioeconomic conditions that challenge student success
•• Labor market data on high-demand occupations in the region
•• Career and technical education (CTE) program information with
completion and graduate income statistics

Looking at the data and statistics can help identify gaps and opportunities that can be addressed through your makerspace implementation
plan. Several examples of opportunities follow.
Minimize socioeconomic impact by:

•• Considering affordability of materials
•• Scheduling activities to align with working students
•• Coordinating with public transportation
•• Aligning activities with scholarships and competitions
Develop CTE programs that utilize making to:

•• Offer alternative badging and credentialing for skills builders
•• Accelerate completion through competency-based assessments
•• Maximize student earning potential through internships
Align makerspace programs with industry demand by:

•• Prioritize internships that lead to high-demand occupations
•• Connect to industry mentors through entrepreneurship challenges
•• Integrate 21st-century skills training with maker programs
Close equity gaps by:

•• Appealing to non-traditional students through outreach activities
•• Creating culturally relevant curriculum that celebrates diversity
•• Integrating academic skills into real-world problem-solving
•• Teaming with student support to improve completion
19

Case Study: FLC Uses Stats to Develop Plan
Folsom Lake College (FLC), which serves eastern Sacramento and western El Dorado
counties, opened the doors to its 1720-square-foot Innovation Center in 2001,
originally equipped as an analog-to-digital space, with tools to transform analog data
(VHS, slide, etc.) to digital format. The space has since shifted its focus and expanded
its offerings to better serve changing student needs, a prime example of a responsive,
flexible system dedicated to serving its community.
In their self-study, they first focused on identifying the main goals they were setting
out to accomplish, all centered around the student:

•• Provide programs for students that will help them develop 21st-century job skills,
making them more desirable candidates for employment.

•• Improve student success and outcomes achievement through active and

collaborative educational experiences, and through increased opportunities for
student-faculty interaction, with intentional focus on disproportionately impacted
students.

•• Create a dynamic, authentic learning environment for students, with programs to
help them meet their academic, professional, and employment goals.

They then collected data and stats from a number of sources:

•• Labor market analyses from Northern California Region Centers of Excellence
•• Input from faculty, staff, students, and their Modern Making Advisory Board
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•• FLC’s Office of Institutional Research, including the 2016 Community College
Survey of Student Engagement (CCSSE)

•• A comprehensive makerspace student survey conducted by students from their
Data Science Club.

From that vantage point, they were able to put together a series of intended
outcomes to work toward, with much of the work already in progress:

•• Student Internship Program: Create several hundred vibrant, successful CCC Makerfunded internships for students, in collaboration with the seven sister community
colleges of the Sacramento region.

•• Innovation Center Makerspace V2.0: Fundraise and work toward reimagining and

retooling the Innovation Center based on MIT Fab Lab 2.0 specs and student
interest. The new center will support making-centered courses and activities and
host workshops, professional development opportunities, college-wide activities,
and student clubs, as well as be available to the college community during open
lab hours.

•• Community of Practice: Enhance outreach to and involvement with student

clubs, plus develop a sister lab relationship with a K-5 makerspace at Georgetown
School, participate in hackathon planning with local high school students, and
host makerspace field trip visits from K-12 schools and community colleges. Also,
strengthen relationships with regional high school CTE programs and faculty,
the Sacramento Small Business Development Center, the Folsom Chamber of
Commerce, and others. In collaboration with Sierra College’s Center for Applied
Competitive Technologies and Sacramento Hacker Lab, they’ve even developed
and implemented a two-week faculty maker educator boot camp.

•• Curriculum Innovation: To address the needs of workforce development, students,
and local employers, and to make their makerspace programs sustainable,
they’ve developed unique courses and certificates in Modern Making, including
two Certificates of Recognition in Physical Computing and the Internet of Things
and Digital Fabrication, and a financial-aid-eligible Modern Making Certificate of
Achievement. To ensure that their proposed courses and certificates meet the
needs of students and employers, the curriculum is vetted by an advisory board
consisting of students, local employers, and faculty from FLC and other colleges in
the district and region.
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Identify Resources and Allies

Ecosystem Mapping
In nature, an ecosystem is a community of interacting organisms and
their physical environment, acting together as a unit. The animals,
plants, earth, and air rely on one another in these mutually beneficial
relationships. Likewise, your community college (or other makerspace
community) is rich with potential partners, assets, and resources that
form the life force of your endeavor and are essential to the success and
sustainability of your makerspace. The key is to seek and identify who
and what comprises your ecosystem. That’s where ecosystem mapping
comes in.
An ecosystem map is a powerful tool to help identify and organize all
the related components of your makerspace’s ecosystem in a visual
way. This is particularly helpful during the assessment and planning
phases. Identifying and mapping both internal and external partners
can effectively guide your efforts based on assets and resources already
available within your community. It can help help you identify areas
where you may be short on contacts, so you may prioritize developing
that portion of your ecosystem.
Ecosystem mapping is also valuable for planning workforce development
activities, including work-based learning opportunities and internships
for students. Who comprises your communities of practice, support,
influence, and opportunity?
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Brainstorm: Go Broad
Start by spending some time jotting down as many potential ecosystem
members and elements as possible. Don’t focus on any type of
prioritizing of which could hold the most promise. The idea here is to go
broad and list all options. It may be helpful to start with your immediate
internal college ecosystem and spiral outward.
Consider key students, faculty members, on-campus clubs, and even
curricula, as well as other stakeholders and partners. In other words,
include individuals as well as organizations and even particular classes
that may benefit from a makerspace. Then look at local businesses,
economic development partners, libraries, art collectives, K–12
educational institutions and initiatives (such as Strong Workforce and
the California Guided Pathways Project), nonprofits, community groups,
and so on. As you build your list, ideas will naturally beget other ideas.
Here are a few questions to consider as you brainstorm:

•• Are there key individuals in the community who could serve as
powerful allies?

•• Are there subject matter experts you could bring into the fold?
•• Does someone have the potential to be an “entrepreneur in
residence” at your space?

•• Is there a local industry or professional association that could be
involved and benefit?

•• Which employers might be interested in hiring interns?
•• Which workforce and economic development players are already
working together?

•• Are there potential partners who have expressed interests in making,
innovation, entrepreneurship, and workforce development?

What Is a Community of Practice?
A community of practice (aka community of interest) is a group of people—which can
include individuals, businesses, and institutions—who share an interest or passion
and are invested in growing knowledge. It can develop organically based on common
interest, or it can be formed intentionally with the specific aim of gaining knowledge.
Information sharing and mutual support are at the core of a community of practice.
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Map It: Kumu
There are a variety of software systems available to use for making a
visual map of the ecosystem elements you brainstormed. During our
Makerspace Startup Process, we chose Kumu to create our interactive
relationship maps. Kumu is free to use and offers a number of readymade
templates to choose from, including system, stakeholder, and a custom
option. They recommend starting with the stakeholder template.
You can even transfer your brainstorm findings to a spreadsheet with a
few predefined fields and then import it into Kumu to populate your map.
Kumu can also access a Google spreadsheet with multiple contributors
for collaborative mapping. Kumu offers simple instructions to get you
started. We worked with Kumu to create a custom CCC Maker template
for our purposes.
Often, the task at hand becomes more accessible if we see examples
of how others have approached it, which is certainly the case with
ecosystem mapping. If you’ve never seen such a map, it may be difficult
to imagine what we’re going for here, and how it can be helpful. To that
end, following are examples from two colleges that participated in our
Makerspace Startup Process.

The roles of the leaders in these makerspaces is to be relentlessly looking for
ways that every person they encounter, on any day, connects to the space.
Successful spaces are looking out for how everyone connects.
—Zack Dowell, Instructional Design and Development Coordinator, Folsom Lake College
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Case Study:
OCC Maximizes
Community
Connections
Founded in 1947 and situated
minutes from the coast in the
Costa Mesa region of Southern
California’s Orange County,
Orange Coast College (OCC) is
one of the biggest community
colleges in the U.S., with
roughly 25,000 students
enrolled every semester.
As part of the CCC Maker
project, OCC set out to
create the Orange Coast
MAKERSPXCE with the goal
“to empower students,
faculty, staff, and community
members to innovate,
collaborate, and share
in maker culture, while
leading productive and
creative professional and
entrepreneurial lives in the
context of our region’s vibrant
economy.” To that end, in the
ecosystem mapping phase,
they sought to maximize
connections both within their
college and in the broader
community.
They organized the elements
of their Kumu map around
central hubs, including the
makerspace and college
itself, as well as nonprofits,
education, local community,
business and industry,
government, philanthropy,
and individuals.
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Case Study:
COC Blends
Internal Elements
and Local Industry
Located just about an hour
north of Los Angeles, College
of the Canyons (COC) is part of
the Santa Clarita Community
College district. COC is a
relatively new and small
two-year institution, having
first opened its doors in 1969
and now serving a student
population of just under 4,000.
They took a slightly different
approach to their ecosystem
map by focusing heavily on
internal elements, as well as
those accessible through the
Chancellor’s Office and CCC
Maker, and then including
broad elements such as
industry, as well as granular
elements such as specific
programs, projects, safety
courses, and an advisory
committee.
With an eye toward workforce
development opportunities,
they also made sure to
maximize the industries in
their region.
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Evaluate: Ecosystem Worksheet
Once you’ve started making your ecosystem map, what can it tell you about the assets
and resources available to you? What does it tell you about potential support gaps that
you have?
During our Makerspace Startup Process, we were supported by NACCE, the National
Association for Community College Entrepreneurship. We co-created an ecosystem
worksheet to aid in the brainstorming and evaluation processes. Here we offer questions
from our worksheet for you to consider as you build out and evaluate your ecosystem.

•• What are the strengths of your ecosystem?
•• What are drivers behind the strengths of your college’s ecosystem?
•• What are gaps in the ecosystem?
•• List areas of improvement to strengthen existing ecosystem.
•• Identify exceptionally engaged players in your ecosystem.
•• What are some traits or practices of those people?
•• How do they interact with the ecosystem? Intentionally or unintentionally?
•• How do opportunities emerge?
Internal Ecosystems
One way to look at your ecosystems findings is by using inquiry-based learning. Start
with a challenge that your space and institution face and then draw from knowledge or
disciplines from within the ecosystem to solve the problem.
Consider the following questions:

•• Given initial themes or assets of your innovation space, what challenges might

emerge? What interests do your students have? What hobbies and technical interests
do your students possess?

•• What types of talent or expertise will you need to develop and maintain your ideal
portfolio of innovation and making programs?

•• Who should you engage across campus? It may be as much about willingness to play
as subject matter expertise.

•• Who are your partners in programming? For instance, who outside of faculty would be

involved with programming, outreach, or campus-wide events? List names, titles, and
departments.
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•• Who are your campus or regional connectors, such as Deputy Sector Navigators and
Technical Assistance Providers?

•• Who are your logistical support partners, such as facilities, IT, food service, etc.?
External Ecosystem

•• How would you describe your college’s community and external ecosystem?
•• What are the strengths of your external ecosystem?
•• List some areas of opportunity to grow your ecosystem.
Workforce Ecosystem

•• Who are some players who are currently in your workforce development ecosystem?
•• Who is missing from your workforce ecosystem? Who shows up in the self-study that is
missing from the ecosystem map? This will help reveal under-represented groups and
non-traditional students.

Entrepreneurial Ecosystem

•• Who are some players who are currently in your entrepreneurial ecosystem?
•• Who is missing from your entrepreneurial ecosystem?
Innovation Ecosystem

•• Who are some players who are currently in your innovation ecosystem?
•• Who is missing from your innovation ecosystem?

28

Strategies for Success
And finally, we identified ways to strategize based on the elements in
our ecosystem map. What actions can you take now that you’ve outlined
potential partners and allies? Here are some suggestions for tangible
action to grow and strengthen your ecosystem.

1. Look over your different ecosystems lists. List at least five partners
with which you’d like to forge stronger relationships.

2. For each partner, describe a concrete action that you will take to
foster that relationship within the next three months.

3. After a preliminary gap analysis, list at least three potential partners
that you would like to connect with and action steps to make that
connection.

4. In the next three months, commit to an activity you could lead or
engage in to cultivate your ecosystem to meet your goals.

Out of the above actions, take a few minutes to calendar your action
steps for ecosystem development.

If you start out thinking more about community, then you’re more likely to
think about the needs of people.
—Deborah Bird, CCC Maker Technical Assistance Provider
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Identify, Map, and Refine

Logic Modeling
Perhaps the most important step toward reaching any goal is to first
clearly define it. What problem are you trying to solve and what pathway
do you intend to use to solve it? With logic modeling, you become the
cartographer of your mission, mapping out the most logical pathway with
the resources and information at hand, gleaned from your institutional
self-study and ecosystem map.
Simply put, a logic model is a diagrammatic map that shows how you
intend to get from where you are to where you’re going. It’s also known as
the theory of change model, which is exactly what it sounds like: a theory
(read: flexible) of how you will affect a defined change through a series of
actions.
As a visual tool, the main benefits of a logic model are two-fold: It’s both
a powerful organizational tool to help plan, implement, and evaluate
your mission, and it’s also an effective communication tool to share
your complex vision and pathway with internal stakeholders as well as
external partners and agencies before, during, and after your project has
launched.
In the thick of a project as complex as creating a makerspace community,
it’s easy to get lost in the trees and lose sight of the ultimate goals.
Logic modeling helps define these goals and becomes a useful tool to
repeatedly reference and refine as the project progresses. In the context
of the design thinking process, logic modeling is the bridge between the
inspiration and ideation phases.

30

At the core of logic modeling is a series of if-then statements, sequential
steps that collectively carve out a pathway or process, constituting a
larger logic model construct. If you take a particular action, then there is
a logical outcome. We use logic modeling in its simplest forms just living
life every day. When it comes to something as complex as forming and
nurturing a makerspace community, though, the exercise of creating a
logic model lends an invaluable level of clarity.
Here we offer suggestions for steps to take in drafting your project’s
logic model, as well as examples of logic models from colleges that
participated in our Makerspace Startup Process, but we do so with the
ultimate intent of empowering you to develop your own personalized
approach that serves your community best. We aim to be descriptive,
rather than prescriptive, because each mission and pathway is unique.
As you work through the process, bear in mind that with logic modeling,
maintaining flexibility is crucial. While it’s important and helpful to define
the most logical pathways for the time being, stay open to re-evaluating
and redefining your logic model as the project progresses. Over time,
you’ll find that your logic model is an integral part of your project
documentation, not only offering an outward-facing tool to communicate
with others, but also as a tool for self-reflection.

Solving the Right Problem
By aiming to create and foster a makerspace community, your ultimate goal, naturally,
is to affect change. Though this may sound simple and obvious, an important place to
start is by asking the following basic questions:
1. Do we want change?
2. Why do we want change?
3. Why is there a need for change?
4. Who will the change benefit?
In asking these questions, you can begin to hone in on refining your mission statement
and big-picture goals. Make sure all of your efforts lead to solving the right problem.
What does success look like for your team and project?
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CCC Maker Theory of Change Example
For the sake of simplicity, we’ll start by focusing on three general areas:

•• Intention: Where do we want to go? Define starting point and
destination.

•• Implementation: How will we get there? List if/then sequential steps.
•• Impact: How will we know we’ve arrived? Clearly define success goals.
Let’s see what that looks like, using the CCC Maker mission statement as an example:
CCC Maker Initiative will develop a community of makerspaces that
welcome non-traditional students, support faculty in embedding making
into instruction and offering adaptive curriculum, and partner with
businesses to produce innovation-ready graduates inspired to contribute to
the creative economy.
When we break that down into intention, implementation, and impact, it begins to
look like this:
INTENTION

IMPLEMENTATION

IMPACT

Where do we want to go?

How will we get there?

How will we know we’ve

•• Develop a community
of makerspaces

arrived?

•• Welcome non-traditional
students

•• Produce innovation-ready,
inspired graduates

•• Support faculty

•• Contribute to creative
economy

•• Embed making into
instruction
•• Offer adaptive curriculum
•• Partner with businesses

What is your project’s goal or mission? How does it break down into these
three categories?

Brainstorm: Get Messy to Get Organized
While the end goal of a logic model is to present a clean, clear vision
of the pathway you intend to use to achieve your mission, it certainly
doesn’t come out of the gate that way. Begin with quality—and yes,
often messy—brainstorming time. Your tool array for this exercise may
include sheets of paper, whiteboards, post-it notes, and writing utensils
of varying colors.
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You may choose to begin your brainstorming session by jotting down a
number of your key goals, resources, and intended outcomes, drawing
arrows between them, developing feedback loops, and looking for clues
on how this can be a recursive, iterative system. Through this lens, you
may start to see things as interdependent that may have previously
seemed independent.
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Logic Model Components
At this point, you have the knowledge gleaned from your institutional
self-study, the map of your broader ecosystem, and your logic model
brainstorm. Now you can begin to lay out and organize the pieces in
your logic model. In our CCC Maker logic model template, we include the
following five categories:

•• Resources/Inputs: Underlying assumptions, baseline information,
available resources, needed resources, problem statements

•• Activities: Actions taken using resources and inputs
•• Outputs: Products of the activities, metrics, data
•• Outcomes: Beneficial results within the program
•• Impact: Positive change to the larger system

When listing resources and inputs, we encourage you to also break
out and list what you don’t have. You may consider organizing these
into three subcategories: must have, nice to have, and can do without.
Another way to organize resources is by what you need, in what
sequence, and when.

As well, bear in mind that activities are not an end in themselves. In other
words, activities are not outcomes. If you held 15 events but didn’t learn
anything from them or actually achieve a goal, these are not outcomes.
Rather, documentation of the event or the data and information the
event produced would be the outputs that then lead to outcomes.
The four main, broad outcomes the CCC Maker Initiative focuses on are
makerspace, curriculum, community of practice, and internships. Logic
modeling can help identify which actions simultaneously produce more
than one of these outcomes, so those actions can be prioritized.
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Finally, impact is, in essence, the largest systemic change that takes place
as a result of your actions. Impact is that visionary, inspiring, motivating
part that moves people to participate in your project. When organizing,
consistently ask, “Is this a means or an end?” Also, identify which of your
elements are assumptions or external factors.
Here’s an example based on the Makerspace Startup Process to help you visualize and
get started:
Resources/Inputs
•• Ecosystem
•• Institutional
self-study
•• Project team
•• Anchor
program
•• Technical
assistance
•• Facilities

Activities

Outputs

Outcomes

•• Faculty
professional
development

•• Increase 21stcentury skills

•• Student success
through making

•• Work-based
learning

•• Paid internships
•• Increased
graduation rate

•• Community of
practice faculty

•• Maker events
•• Curriculum
development

•• Improved
inclusivity

•• Regional meetings

•• Shared updated
curriculum

•• Social media

•• Makerspace

•• Technical
training

•• Sustainable
internship-toemployment system

Impact
•• Drive innovation
•• Strengthen collegeindustry-community
relations
•• Fill demand for middleskills jobs

•• Sustainable
makerspaces

•• Increase graduate
STEM/STEAM career
success and income

•• Relevant curriculum

•• Sustain middle class

•• Matching funds
•• Student
entrepreneurs
•• Inclusivity
•• Responsive curriculum

An alternate way to approach building out your logic model is by
employing backward design, a method used by educators to design
learning experiences and curriculum with the intent of achieving specific
learning goals. Backward design shifts the focus from the process to the
end goal. Proponents of this technique believe the goal shouldn’t be
determined by the process, so it’s best to begin with the goal. Start with
the intended impact goals and work your way backward.

Impact
•• Why are we doing this?
•• What is the greatest
need?
•• What is the real
problem we’re trying
to solve?
•• Are we thinking too
small to make a real
impact?
•• If we’re successful,
what impact will we
have in 3, 5, and 10
years’ time?

Outcomes

Outputs

Activities

•• What are our biggest
obstacles?

•• How do we measure
outputs?

•• What are we already
doing?

•• What should we
achieve in 1, 3, and 5
years?

•• Do our outputs
contribute to our
outcomes?

•• Is it working?

•• How will we know
our students’ careers
are significantly
improved by our
program?

•• Are our outputs
scalable?

•• Where is our
experience useful?

•• Is our community of
practice scalable?

•• What should we focus
on most?

•• Are we addressing
all four CCC Maker
components?

•• Do our metrics align
with the Strong
Workforce Program?

•• What is our biggest
gap?

•• Are we confusing
activities with results?
•• Who is responsible for
activities?
•• When and in what
sequence will these
activities occur?

Resources/Inputs
•• What do we already
have that can get us
started?
•• Are we including
students in our
resources?
•• Will a piece of
equipment really solve
the problem?
•• Is there an available
technology that could
help?
•• What do the data
tell us?

With logic models, because they’re visual aids, seeing examples is often
most useful to help you to envision your own. Following are two distinct
examples.
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Case Study: Allan Hancock College
Takes Simple Approach

Just because logic models are visual tools doesn’t necessarily mean they have to
be highly graphical to be effective. Even just organizing the components in a neat
chart, as in this example from Allan Hancock College, is helpful. Note how in this
logic model, they opted to create two columns for outcomes: short term and long
term. As well, even if you don’t immediately have all the details of, say, the activities
you propose, plugging basic variables into the logic model offers a starting point.
Remember, logic models are living documents that will evolve with the project.

Allan Hancock College Makerspace Logic Model: January 2017-June 2019
Resources/Inputs

Activities

Outputs

AHC faculty

Makerspace
activities and
advisory board

Makerspace weekend

AHC students

AHC student
services

Performance Outcomes
(Thru June 2017)
develop plans for
Makerspaces at AHC,
SMPL and SMVDM

Performance Outcomes
(Thru June 2019)
embed Makerspace
activities in existing
courses

plan and schedule
Makerspace activities

discuss Makerspace
activities in
existing courses

create Makerspace
credit-bearing
courses, digital
badges and
certificates

Makerspace
activities on
and off campus

participation in the
Makerspace weekend

experience and
engagement in
Makerspace activities

obtain 21st century
work skills, paid
internships, digital
badges and
certificates

recruitment and
orientation of
student workers and
interns

disseminate and facilitate prepare to recruit 25
student Makerspace
student workers and
opportunities
interns in
2017-2018

recruit and orient 25
students per year for
Makerspace internships

develop proposal for
collaborative
plan and schedule
Makerspace at SMPL
Makerspace activities with AHC
develop proposal for
Makerspace weekend
collaborative
Makerspace at
plan and schedule
Makerspace activities SMVDM with AHC
Makerspace activities at increased alignment with
the Makerspace
school and on
movement
Makerspace weekend
volunteer at
introduced to
Makerspace
Makerspace
activities
activities

expand customer
base and broaden
demographics through
Makerspace activity
expand customer
base and broaden
demographics through
Makerspace activity
paid internships,
increased graduation
and matriculation rates
provide paid
internships,
materials, equipment
and other support

Santa Maria Public Makerspace
Library
activities and
advisory board
Santa Maria Valley Makerspace
Discovery Museum activities and
advisory board
High Schools
Industry

Makerspace
activities and
advisory board
Makerspace
activities and
advisory board

internship plan

making, networking,
work-based learning
experiences

Makerspace weekend

Impact
establish
interdisciplinary
culture and
foster
collaborative
curriculum
opportunities

increase graduation
rates,
employment
opportunities and
entrepreneurial
orientation
new student
employment and
entrepreneurial
opportunities
expand influence
and role in the
community
expand influence and
role in the
community
greater success in
education and
employment
access to more
qualified employees
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Case Study: Orange Coast College

Takes Comprehensive, Graphical Approach

Orange Coast College, on the other hand, opted to incorporate color coding and
iconography into their logic model to aid in the visual organization. They also
addressed all aspects, including assumptions, external factors, and indicators. What’s
more, they even offered their own definition of a logic model, with respect to their
project.

OCC MAKERSPXCE

LOGIC MODEL: A Holistic Approach to Planning, Implementation, Evaluation & Communication
05/09/2017 v2.0

What is a logic model? A logic model is
a framework and way of thinking to help
improve our work, be accountable for results,
and communicate progress with everyone.

PLANNING

IMPLEMENTATION

EVALUATION

Where do we want to go?
We want to support an infrastructure
for students and our community to
participate in and celebrate making,
foster a robust culture of collaboration
across all disciplines, and enhance
academic and industry partnerships.

How will we get there?
We are participating in the California Community College CCC Maker initiative
which will drive regional innovation in education and prepare students for
success in STEM/STEAM careers that demand 21st Century skills. Each
college will build makerspace communities, faculty will embed making into
curriculum, and employers will provide internships—all supporting students to
explore, create, and connect with opportunities.

When will we arrive?
By focusing on and analyzing the outcomes and impact of our four areas of focus:
Community, Makerspace, Curriculum, and Internships, success will be measured
with respect to our mission: Orange Coast College's MAKERSPXCE endeavors to
empower students, faculty, staff, and community members to innovate, collaborate,
and share in Maker Culture, while leading productive and creative entrepreneurial
and professional lives in the context of our region's vibrant and creative economy.

RESOURCES

ACTIVITIES

OUTPUTS

OUTCOMES

What do we have now?

What actions will we take?

What will be the product of our actions?

What benefits will result?

What positive systemic changes will occur?

Community

• Engage with maker ecosystem
• Counsel students (informal/formal)
• Meet-up(s) with campus/community
• Create brand presence

• Advisory sources & contributions
• Maker plans, profiles & portfolios
• Topical content: documentation/videos
• Logo, web/blog, shared process/artifacts

• Community of Practice (CoP)
• Improved job placement
• Campus & community engagement
• Makerspace awareness

• Innovation driven by communal support
• Increased STEM/STEAM career success
• Open and free resources for all makers
• Vibrant, creative, design culture on campus

Makerspace

• Assess existing and future facilities
• Facilities & Growing Pains • Catalog assets & purchase equipment
• Document existing and new processes
• Expertise & Equipment
• Action Sports & Aerospace • Identify & develop campus interests

• Makerspace (2 yr/5 yr/10 yr plans)
• Fill expertise & equipment gaps
• Training handouts and videos
• Regional expertise (makers & faculty)

• Scaled and sustainable growth
• Proper supervision/equip. for designs
• Increased use & safety of equipment
• Participation in regional economy

• Integration with campus & community
• Access to disadvantaged makers
• Facilitate project-based learning
• Strengthen region’s creative economy

Curriculum

• Develop Design Technology pathway(s)
• New certificates and degrees (Bachelor?)
• Design & CTE Programs
• Discipline Silos (expertise) • Encourage cross-disciplinary training
• Community Ed & Outreach • Create badging system (hard/soft skills)

• Support for non-traditional/CTE students
• Increased equity and graduation rates
• Shared resources and knowledge
• Job qualifications and 21st century skills

• Utilization of existing faculty/programs
• Additional course offerings/FTEs
• Improved campus collaboration
• Qualified employability/lifelong learning

• Expansion to align with Strong Workforce
• Support multi-disciplinary design thinking
• Strengthen campus-community relations
• Preparation for the new world of work

Internships

• Increased paid internships
• Incentivized use of makerspace
• Development of entrepreneurs
• Increased alumni & business networking

• Vibrant internship to employment system
• Student failure/success through making
• Businesses & products ready-for-market
• Matching funds & internship/employment

• Facilitate work-based learning and jobs
• Recognition of non-traditional learners
• Drive innovation with entrepreneurship
• Sustained middle class through making

Focus
Areas

• Team & Ecosystem
• Institutional Self Study
• Marketing & Graphics

• Job & Internship Center
• Business Dept. & Club
• Maker Students & Alumni

• Expand into maker-based internships
• Develop maker reward system (badges)
• Continue “Pirate Plank” competition
• Create Maker Club (informal advisory)

IMPACT

ASSUMPTIONS

EXTERNAL FACTORS

INDICATORS

What do we consider to be true?
Our campus is ready to embrace multi-disciplinary design/business curriculum and
sharing of maker resources. We have administrator buy-in for our makerspace to be
located in the “Middle College” north of Technology this summer and opening this Fall.
Our new program will be sustainably funded with a balance between campus budget
allocation/requests and user participation fees, similar to the library.

What are we cautious of?
The currently designated facility for our makerspace needs upgrades (elec/structural).
Curriculum takes years to design and get approved by the state, regional consortium,
and in our campus’ curriculum committee. Existing and new faculty and staff may not
be ready for cross-disciplinary collaboration or sharing of existing resources and
equipment. Additional staffing needed for the makerspace and to facilitate internships.

How will we measure success?
• Size & engagement of community ecosystem
• Amount & type of makerspace participation
• # of students/curriculum pathways complete
• # of internships/transfers/job placements
• Quantitative/qualitative institutional reports
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Qualities of an Effective Logic Model
As mentioned earlier, each logic model is a unique, living document
that can take whatever shape suits the project best. There are some key
qualities, though, that run across effective logic models:

•• Why: Clarify intentions
•• Who: Define responsibility
•• What: Identify essential components in the system
•• How: Reveal operational needs
•• When: Facilitate phasing
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Invite, Promote, and Engage

Community Outreach
We began this guidebook emphasizing the most integral aspect of any
makerspace: community. Without the support of a robust community,
stemming out from the core team and radiating through all aspects of the
home institution and surrounding industries, a makerspace is nothing
but a collection of tools, a room of mere potential. Community, and
the passionate individuals that comprise it, are what breathe life into a
makerspace, transforming potential into promise and affecting change at
the highest level.
Who will your makerspace serve? In our Makerspace Startup Process,
that answer is always students, first and foremost. We aim to retain
their needs as the focus of each step of the process. Through self-study,
we explore. Through ecosystem mapping, we identify. Through logic
modeling, we refine and plan. And naturally, the next step is to get the
community involved, to invite and engage the community to adopt,
maximize, and promote the space.
In our process, we have what we call the Curriculum Innovation Project.
The idea is to plan, execute, document, share, and evaluate a student
activity utilizing maker principles to directly engage stakeholders in the
ecosystem. We advised colleges to use this activity to explore a particular
issue revealed through their self-study.
Here’s the prompt that participating colleges received from CCC Maker:
Colleges will adapt an existing project or create a new event to test with
their students and share with their maker community. It may involve a
public presentation of student work, an interdisciplinary project involving
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community or employers, participation in a competition, or holding a
community-based event. This experience will build community and support
the ongoing planning and implementation proposal process.
The prompt we provided was intentionally open and flexible,
acknowledging the limitless options available and giving a green light to
pursue community engagement in whatever way may be most effective
for the needs of the unique communities. As well, some colleges we
worked with had makerspaces at the time while others did not, so we
aimed to provide a broad, equal-opportunity prompt.
In short, there’s no universal “right way” to go about engaging the
community, and colleges took a variety of different routes. Outreach can
take many forms and may be analog or digital, but ultimately, all roads
ideally lead to face-to-face human interaction. Examples speak louder
than explanation, so here we present three unique cases.

The biggest fear that schools have in the beginning is that they think we’re
going to silo this space and keep people away or that it’s strictly for STEM or
STEAM students. Set the tone right away that this is an inclusive space for
everyone, and that includes faculty, staff, students, and the community.
—Tom Cappelletti, Director of Sacramento City College Makerspace
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Case Study:
Sacramento
City College’s
Analog Graphical
Approach
One of the simplest and yet
most powerful approaches
was taken by Sacramento
City College. This team
opted to create a series of
graphical posters to put up
all around campus. The main
focus of their poster series
was to introduce the college
community to the concept of a
makerspace and to encourage
everyone to see themselves
as makers. Notably, the series
was created by a student,
Graphical Communications
major Sam Liff, and is a great
example of how student
input and creativity can be
encouraged and included in
the planning and execution
phases.
The series included a number
of styles. For starters, there
was a very simple poster that
just offered a basic definition
of a makerspace in bold text
on a white background, with
a link to the makerspace’s
website:
Makerspace (noun): A place
in which people with shared
interests can gather to work on
projects while sharing ideas,
equipment, and knowledge.
Coming soon to SCC
scc.losrios.edu/maker
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Then there were a few styles
where the main text was “YOU
ARE A MAKER,” capitalized,
with the word maker in red.
Each had a different stylistic
image of a person doing
something, including a man
playing synthesizers, a woman
painting, a gender-neutral
person taking a picture,
and a man sewing. This
series effectively helped the
community see that “making”
is for everyone, there are many
modes of making, and even
commonplace, recognizable
modes are included.
There was another series that
showed various mixed-gender
groups of people working on
a project together, with bold
text that reads, “WE MAKE,”
stressing the collaborative
nature of making and
reinforcing their previously
mentioned definition.
Finally, there was a poster
that simply read, “SAC CITY
MAKES.” These posters were
hung all throughout the
campus (poster-bombed,
as they refer to it) at various
kiosks and bulletin boards,
clearly conveying what a
makerspace is and that
everyone is invited to
participate.
Then they hosted an open
meeting attended by a large
number of faculty, effectively
leveraging multiple campus
communities simultaneously.
The posters had reminded
the faculty of their interest
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in the project. This was
followed up by a series of
meet-ups (promoted again
via posters) centered around
a collaborative student build
of a giant inflatable brain to
be featured at Maker Faire Bay
Area. Their first meet-up drew
an impressive 30 students
and six faculty members from
across disciplines. Providing
a project to focus on and a
deadline to work toward set
the scene for collaborative
action straight out of the gate.
The posters are freely
available for anyone who
wants to use them.
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Case Study:
Moorpark College’s Pop-Up Makerspaces
Introducing the college community to the concept of makerspaces can seem difficult
in the planning phase if there’s no physical location, but Moorpark College addressed
this by hosting pop-up makerspaces, using whatever space was available. They drew
students in by offering the use of tools they may not regularly have access to, and this
proved to be an effective approach. For example, one pop-up makerspace event was
held in the Campus Center and centered around the MakerBot Mini 3D printer.
Students were encouraged to bring 3D printer projects to print out, and the pop-up
also offered supplemental materials such as LEDs, batteries, construction materials,
and hot glue guns, to promote further making opportunities. This particular pop-up,
one of many, was open for three days total, during a specified two-hour period each
day, with facilitators on hand. The idea is that the tools draw the students in, but the
sense of community and collaboration inspires them to get and stay involved.

Validate anything that people want to make, no matter how small. It doesn’t
have to be a huge ambitious project. That’s why we have a button machine.
They can come in and make a button. And when you see that look on their
faces that they’ve made something—even though they cut a picture out of a
magazine and stuck it in the button machine—that’s what gets them in and
keeps them coming.
—Clare Sadnik, Art Professor and Liaison for Moorpark Makerspace
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Case Study:
Sierra College’s Rocklin Mini Maker Faire
Sierra College has a unique model for their makerspaces: instead of building
dedicated makerspaces for each of their three campuses (Rocklin, Grass Valley,
and Truckee), they’ve made the conscious decision to partner with pre-existing
community makerspaces close to each campus: Hacker Lab in Rocklin, Curious Forge
in Grass Valley, and Truckee Roundhouse in Truckee.
With local entrepreneurs, businesses, and other community members using the same
facilities afforded students, the parameters of the makerspace community broaden,
as do the opportunities presented to students and the shape of the outreach efforts.
Each campus supports and promotes various makerspace community events—
including Boot Camps, Design Challenges, and Mini Maker Faires—that engage
students and faculty in the practices of ideation, prototyping, and iteration.
The Rocklin Mini Maker Faire is a prime example. Held annually at the Sierra College
Rocklin campus since 2015, the event is co-produced by the City of Rocklin and
Sierra College. Maker Faires follow the science-fair model of sharing projects and
knowledge, with an emphasis on learning hands-on skills, providing essentially a
physical incarnation of the maker spirit.
The 2017 Rocklin Mini Maker Faire drew 8,000 attendees, community members of
all stripes, including Sierra College students, staff, and faculty. This showcase, when
hosted on the college campus, serves both as an optimal bridge between students
and the surrounding communities and a powerful promotional tool for the three
partner makerspaces.
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There were faculty and student demonstrations from Career Technical Education
programs, as well as the college’s three makerspace partners. The Sierra Makerspaces
project was also represented by a student-run exhibit that offered simple tools
to express creativity through 3D modeling, alongside an “open sewing lab” that
encouraged attendees to fabricate useful objects on sewing machines.
Additionally, it provides an excellent platform for students to share projects with and
receive feedback from the greater community. The event also featured a studentcurated art show featuring local maker works, including a high school student’s
remade shoes with laser cut heels and inlaid mermaid art.
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One Goal, Many Modes
All three examples—Sacramento City, Moorpark, and Sierra—show
effective methods a college can use to engage the community and
promote the makerspace. In each case, there was also accompanying
promotion online and through social media platforms, which is expected
in today’s digital environment.
What outreach methods would work best for your community? How best
can you share the excitement and benefit of a makerspace? While these
examples worked well for the respective colleges, we encourage you to
use them as a springboard to develop your own methods.
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Build the Bridge

Internships
At CCC Maker, our entire mission is intrinsically hinged on preparing
students to succeed in the 21st-century job market and workplace. Two
of the most crucial elements are partnerships with area businesses and a
robust internship program, together effectively bridging the gap between
education and employment. Internships are so important that they are
one of four key outcomes of the entire CCC Maker project, alongside
makerspace, curriculum, and community of practice.

This emphasis is also directly in line with our mission statement:
The California Community College (CCC) Maker Initiative will build a
community of college makerspaces that welcome non-traditional students,
support faculty in embedding making into instruction and offering
adaptive curriculum, and partner with businesses to produce innovationready graduates inspired to contribute to the creative economy.
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The CCC Maker Initiative set out with the goal to place 800 students in
internships or work-based learning experiences between July 2017 and
May 2019, with a firm belief in the benefits of experiential learning and
the power of making industry connections. There’s a wealth of research
supporting the virtues of experiential learning, much of it based on
American educational theorist David A. Kolb’s experiential learning
theory (ELT), summarized in the graphic below.
Concrete
Experience
(having an experience)

Active
Experimentation

Reflective
Observation

(trying out what you’ve learned)

(reflecting on the experience)

Abstract
Conceptualization
(learning from the experience)

As part of our Makerspace Startup Process, each participating college was
tasked with creating an internship plan “to develop entrepreneurship
and soft skills to prepare for and place students in CCC Maker-funded
internships.” In this module, we provide you with an overview of
considerations and share selected examples. Intentionally, there are a
good number of open-ended questions included throughout to guide
you in developing a program specifically suited to your institution and
ecosystem, as each internship program will be unique depending on the
institution, businesses, and students served.
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Three Potential Internship Options
When formulating the broad strategy with which you approach
employers, consider these three basic internship types to offer.
Remember not all employers have equal time or desire for involvement,
but all levels of involvement and interest are valuable, so being flexible to
custom solutions will increase the likelihood of partnerships.
Option 1: Traditional
Student develops an internship application based on curriculum,
activities, or projects completed within the scope of the college’s CCC
Maker project. An employer selects the student based on employerrequired criteria for a 20-hour minimum, scheduled internship experience
at the employer’s site. The employer evaluates the student and provides
feedback to the student and college.
Option 2: Team
Employer develops a real-world problem and presents to a team of (3–4)
students selected by the instructor to assist in the development of a team
solution. Under guidance from the instructor and makerspace personnel,
the employer commits to spend a minimum of 20 hours outside student
class time, utilizing the makerspace and working directly with the
student team in the development and evaluation of the design solution.
The employer evaluates and offers feedback on the team process,
collaboration, and product.
Option 3: Entrepreneur
Student with a developed makerspace project joins an entrepreneurial
training program offered by the Small Business Development Centers
(SBDC) or other economic development partner. A sponsor from the
entrepreneurial training program validates the development of a lean
launch business plan. A clearly defined deliverable essential to the
launch of the business is submitted as the end product. A minimum of 20
hours work is validated by the sponsor of the program, who also offers
feedback on the student’s progress and product.

One of the greatest benefits that a makerspace offers to students is the
opportunity to learn real world experiences in a community environment.
Students from all backgrounds can come to one location to work together as a
team to create an idea or thought into something tangible.
—Kimberly Glaster, Sacramento City College Student
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Develop a Process
Ensuring successful internships requires strategic planning from
beginning to end, starting with the development of an overall process
and financing model. Some of the groundwork for this task is laid
through the ecosystem mapping exercise and institutional self-study.
Identifying key industries and businesses in the local landscape, as well
as other partnership opportunities, and considering those in relation to
student interest and needs, is a solid place to begin.
Equally as important as identifying potential partners and building
working relationships is preparing students with the proper skill sets
needed to succeed in their internships. One of the keys to maintaining
a positive relationship with employers is making sure students are
prepared for their internships.
The basic parts of the process are:

1. Outreach – Employers, students, faculty
2. Selection – Application process, makerspace project
3. Preparation – Soft skills, 21st-century skills, setting expectations
4. Operation – Employers, students, procedures
5. Evaluation – Employer feedback, student reflection
This flowchart gives a broad overview of what a potential process may look like.

Recruitment of
Employers

Onboarding of
Employers

Internship
Development
Internship
Placement

Internship
Programs

Recruitment of
Students

Work-Based
Learning
Activities

Internship
Assessment

Internship
Preparation

Evaluation

Student Info

# Hours
Career Services

Measure

Hours
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What Are Soft Skills?
Hard skills are technical skills that are generally measurable based on educational
background and work experience. Soft skills, on the other hand, are essentially a
collection of personal attributes that facilitate effective interpersonal connections
and interactions. Soft skills include empathy, collaboration, ability to communicate,
problem-solving, self-awareness, adaptability, and leadership. They can basically be
broken down into people skills, social skills, and personal career attributes.

NWoW’s Top 10 Soft Skills
In the 21st-century workplace, soft skills are as desirable, if not more so,
than hard skills. The two complement one another. With equipment and
technology changing so rapidly, it’s often more valuable for an employee
to be adaptable and persistent (two soft skills) than adept at a particular
hard skill that may be obsolete in a year or two.
The New World of Work (NWoW) initiative, in collaboration the
Foundation for California Community Colleges (FCCC), created the
“Top 10” 21st Century Skills list, along with corresponding badges, as
part of the 21st Century Skills Digital Badging project.
The top 10 soft skills, as defined by NWoW:

1. Adaptability
2. Analysis/solution mindset
3. Collaboration
4. Communication
5. Digital fluency
6. Entrepreneurial mindset
7. Empathy
8. Resilience
9. Self-awareness
10. Social/diversity awareness
A makerspace can act as a hub where students can grow intellectually by
learning different skills and collaborating with other people. Most of these
skills are not taught in classrooms, so the makerspace offers a unique
dimension to a student’s education.
—Pouyan Kiani, Sacramento City College Student
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NWoW has also developed curriculum tailored to California community colleges and
trained at colleges all over the state. The NWoW program, which includes both free and
for-pay offerings, is comprised of three key components:

•• Curriculum designed to be taught in the classroom
•• Work-based learning component
•• Credentialing system
These three components have the potential to improve students’ 21stcentury skills, which in turn could help educational outcomes, such as
college completion and the likelihood of finding and keeping a job with
sustainable wages.
Helpful Resource: National nonprofit Jobs for the Future, in collaboration
with Harvard Graduate School of Education Initiative, compiled an
“Annotated Guide to Employability Skills Curricula and Resources”
detailing helpful curricula resources, many of which are freely available,
for teaching soft skills.

Ask Preliminary Questions
At the onset of your internship program development, asking the
right questions can ensure success throughout the various stages of
the program. Involving the voices of many—including your advisory
committee, faculty, and students—will empower you to ensure all
stakeholder needs are served.

1. How is your college preparing and onboarding students to the

internship process? Is there a formal process that leads to becoming
an intern? Outreach? Meetings? Forms?

2. How will you recruit from a variety of demographics and disciplines?

How will you reach students who wouldn’t normally take advantage
of a program like this?

3. How are you implementing NWoW 21st-Century Skills training to

increase success for employers and students? Will the training be
embedded in curriculum such as makerspace courses? Will it be
relayed in dedicated workshops such as the ones offered by NWoW?

4. Which badges are you developing to communicate student

preparedness to employers? How will the badges be implemented?
How will they be explained and shared with employers?

5. How will you evaluate career readiness and makerspace effectiveness

using the employer’s evaluation process? Will there be an exit interview
for the internship program? Did students have adequate soft skills?
Were they prepared professionally to interface with employers?
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Case Study: A Day in Sierra College’s Intern Training
Training sessions come in all shapes and sizes. Here Dominic Gutierrez, Project Director
of Sierra Makerspaces shares details of one of their action-packed intern training days.
Today we had our first intern training with a cohort of nine Sierra Students from
our Nevada County Campus. The day started with a hands-on workshop covering
three different New World of Work (NWoW) modules delivered by Aleda Vaughn,
Sierra College welding faculty and NWoW facilitator. The modules covered were
Communication, Analysis/Solution Mindset, and Entrepreneurial Mindset.
After completing the NWoW modules, students registered on LaunchPath so that
they could receive digital badges. All of the students were also registered on Career
Catalyst so that we can begin to place them in internships.
We finished the day off with a workshop on resumes, portfolios, and LinkedIn
facilitated by Janna Evans, who is a Reentry Transition Specialist for the Contra Costa
County Office of Education.
In a later post, Gutierrez shares:
Sierra Makerspaces held our second internship training at Hacker Lab Powered
by Sierra College. Twenty-five students attended the trainings, which consisted of
three New World of Work modules; a resume, LinkedIn, and portfolio workshop; onboarding into the career catalyst system; introduction to CorelDraw for laser; safety
and basic use of our Universal Laser System; introduction to Cura; and safety and
basic use of the Ultimaker 2+ and 3.
In order to elevate the LinkedIn profiles of our interns, we worked with our
photography department and Professor Kirkman Amyx to ensure that every student
has a professional headshot. This provided a great opportunity for Kirkman’s students
to practice the skills he’s been teaching them all semester. We’re now working on
placing each student in a relevant internship.
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The Basics of Badges
In a nutshell, digital badges are the most effective way to communicate a
broad range of skill sets to potential employers and internships. Just as
physical badges, such as the classic ones sewn onto Boy Scout and Girl
Scout uniforms, have traditionally been used to provide an at-a-glance
overview of skills attained through training, digital badges serve the same
function in the 21st century. Their digital nature makes them easy to share
on a variety of online platforms and portfolios.
The Mozilla Foundation’s Open Badges have been working to set the
standard since 2012, and it’s a great place to start, whether you choose to
employ their badges or use them as a springboard to develop your own
customs. Their graphic denotes the basic badge ecosystem:

Eric Ullrich, co-founder of Hacker Lab and the Digital Badges Service
Provider for CCC Maker, presents a helpful overview of badges in his
webinar “Getting Started with Digital Badges.” Badges may be earned,
for example, for completing a course, taking a test, creating a portfolio,
presenting at an event, or joining a club, as well as for soft skills gained,
as shown in the sample NWoW badges below. The possibilities are really
endless.
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Case Study: Badges at Sacramento City College
Sacramento City College (SCC) has developed a robust approach to badging for students.
Here, SCC makerspace student lead Michelle Zamora shares insight into their system.
We met with SCC administrators and instructors to see how we can incorporate
and accredit a badging system throughout the entire campus. We landed on having
“houses” such as Makerspace House or SESI (STEM Equity and Success Initiative)
House. Within each house there would be specific badges that can be earned. For
example: Within Makerspace House, a student can earn a badge in 3D printing. Each
badge is tiered—having a beginner, intermediate, or advanced level. Once the student
has earned enough advanced level badges, he or she can apply for an internship.
We will be using Badgr, a free and open-source achievement recognition and tracking
system used to issue, organize, and share Open Badges. We are also able to link Badgr
with Canvas, so students can store and share their badges on platforms like LinkedIn
or Portfolium.
We are currently defining the badges for Makerspace House, including but not limited
to: Safety, Laser Cutter, 3D Printer, Design Thinking, CNC, Router, GCOM Digital
Suite, EDT (CAD, CAM), Power Tools, Saw Stop, Vinyl Printer, and Soft Skills Course.
Makerspace staff will then design the graphics for all badges, ensuring they represent
a consistent brand across campus.
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How to Engage Employers
Forging healthy partnerships with area employers, like any relationship,
takes time, collaboration, and mutual respect. Successful internship
programs are built on a foundation of clear communication, assessing
needs, and managing expectations early on and continuously. Notably,
having an intermediary to serve as the employer of record is often an
important factor for small businesses. For example, the FCCC’s Career
Catalyst program offers services for organizations who are seeking to
offer paid work experience.
Here are three key ways to foster a long-lasting partnership:

1. Reach out with a broad-enough strategy so that the employer

decides which work-based learning activity they want to engage
in. Some may just want to do visits while others may want to take
on full-fledged internships. Remember that building relationships
with employers is a developmental skill. It’s important to present a
variety of options so that they can engage at the level they feel most
comfortable and equipped to handle.

2. Collaborate on requirements/skill sets, internship outcomes, and

timelines. By working together, needs are heard and expectations are
managed. The employer gets a qualified student, and you develop the
right training to get them there. Note: Be sure to always emphasize
that the internship is, by legal definition, a learning opportunity for
the student, not just free labor for the employer.

3. Filter students who you know won’t fulfill the requirements and

plan a program to increase their selection success for the next
round of internships. If you feel students aren’t ready, help them get
to a place where they can reapply for the next round, rather than
jeopardizing the relationship with the employer and setting the
student up to fail. Plan a methodology that includes a scaffolded
learning process and a test for career readiness.

Use a continuous improvement model where feedback and information
on why certain students aren’t ready can be used to improve the system.
Look at it through the design thinking approach: What are the issues?
Gain insights and use them to strengthen the process.
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Case Study: OCC Taps Local Industries for Partnerships
Situated in Costa Mesa, 40 miles south of Los Angeles in the heart of Orange County,
Orange Coast College (OCC) is surrounded by much of the action sports (e.g. surfing,
skateboarding, snowboarding) and autonomous vehicles industries that defines the
region. Professor Steve Fuchs explains how they capitalize on that proximity to form
intersections for internships.
In the spirit of sharing regional expertise, the City of Costa Mesa and our surrounding
cities are known as a hotbed of innovation and world leader in the design and
manufacturing of action sports equipment and lifestyle. From local makers to large
employers, Orange Coast College is actively engaging with our creative economy. Led
by Tim Peters, Professor of Fine Woodworking, and Professor Fuchs, we are currently
developing curriculum and facilities to enable programs to teach the fundamentals
of designing, engineering, and making performance objects, such as skateboards,
skimboards, handplanes, surfboards, standup paddleboards, and small boats. OCC
is also exploring the development of non-credit workshops, a skill-based badging
system, additional for-credit certificates, and a 2-year multidisciplinary degree in
Applied Design (with a possible 4-year option).
Along with the design and engineering of performance objects, Orange Coast
College was recently funded to be a regional lead in the design and development of
autonomous systems to control drones and robots in the air, land, sea, and space.
Lead by Dr. Stanley Harriman, Professor of Aviation Science, and Rodney Foster,
Professor of Aviation Maintenance, we have partnered with Base 11, a non-profit
STEM-based local workforce and entrepreneurship development company, and
Dassault Systems, an industry leader in advanced 3D design and product lifecycle
management, to aid in revitalizing our region’s tech and aerospace sectors. By
integrating applied design and engineering into our current Technology Division
and campus offerings, OCC hopes to expand our regional support of students and
employers in these specific regional industries and within our already vibrant, creative
and entrepreneurial economy.
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In a makerspace community, members teach each other and collaborate on
projects. Students may teach faculty and business owners skills, and they, in
turn, may mentor students. There is a natural comradery when people are
working in a shared work space.
—Dominic Gutierrez, Director, Sierra Makerspaces

Internship Success Factors
Though each internship program is unique, collaboration,
communication, education, preparedness, and incorporating feedback
into future iterations are the cornerstones of successful programs. Below
is an overview of what a program workflow may look like.
Narrative
Question

Workflow

Annual Work
Plan 1Internships
Activity

Strategy for
Internships

What’s your strategy to develop a work-based learning system through your
makerspace that leads to 50 Internshipd over 2 years
and 1:3 funding match?

Objective 1-Internships-Empower and engage students through mentoring and internships to discover
and prepare for STEM/STREAM careers.

Traning

New World of
Work Training

Performance
Outcomes

# Faculty
trained

badges

Timelines

DatesSpecific

OngoingContinuous

Responsible
Person/s

Faculty
Member

Organizer

Budget

Curriculum
Development

Personal
Training

#students
trained

#student
internships

FrequencyRegular event

Materials

Lab Time

1. How are you supporting students as they fulfill the required hours

or badges before application to an internship? Have you considered
using advanced students in your program to assist or develop NWoW
workshops?

2. Are you partnering with a career center or business intermediary to

help prepare students to apply? Who is your ally in helping to prepare
the students?

3. Are you cultivating relationships with employers for awareness and
exploration before internship? How are you assessing need and
setting expectations?

4. How are the evaluations of employers and students helping improve
your program review? Are you using gleaned insights to improve the
process and better serve students and facilitators?

What does your successful internship program look like?
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More Than Just Physical Space

Makerspace Design Considerations
When you think of designing a physical space, it’s only natural that the
first thing that comes to mind is how physical objects will be arranged
within the constraints of the physical space. But before you start deciding
which tools go where, let’s take a step back and again consider the space
beyond the obvious physicality of it. After all, this isn’t just any space
we’re designing, it’s a makerspace, the heart and soul of which is the
community it serves.
If we’re to approach makerspace design through the same design
thinking lens we’ve applied to the other steps of the planning process,
we first empathize, then we define, ideate, prototype, and test, only to
empathize once more. Empathizing with the end user means considering
all aspects of the makerspace (inside, outside, online) from the
perspectives of not only the people who are most likely to use it, but also
the people who you’d like to invite and encourage. Inclusive makerspaces
mindfully welcome all students and faculty (and sometimes even greater
community), democratizing learning by ensuring equal access.
At the onset, flexibility is key, and the most important operating system
is a culture of inclusivity. Planning the layout of the physical makerspace,
like all other aspects, should be a collaborative effort with input from the
community. Ideally, as the community invests time and gains a sense of
ownership about the space, they’ll help further shape and refine it. When
you’re first preparing to set up the space, be sure to allow room in the
design for it to develop organically as a reflection of the community.
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In this section, we won’t be discussing the number of power outlets
needed for each piece of machinery, what the ideal arsenal of tools is,
how to consider ventilation, or what raw materials should be available in
your space. There are plenty of other readily available publications that
have addressed these topics and more. From our perspective, there is
no one standard set of tools or way to organize a makerspace that works
for everyone. What we aim to do here is touch on a number of important
considerations as you begin planning the design of your space.

Before You Buy Any Tools
1. Go to other makerspaces. Take field trips to other makerspaces in

your area (and beyond if you can). Note how the design of the space
makes you feel, from outside the space approaching the door to
inside walking around. How is the space being used? What strikes
you as particularly inviting? What did you like? What would you do
differently?

2. Talk to other makerspace folks. Before taking your field trip, get in

touch with the people who run the space and see if you can have a
few minutes of their time. Reach out to other makerspace organizers
and managers outside of your immediate area. Makerspace folks are
generally empathetic and generous with their knowledge. After all,
knowledge-sharing is an integral part of the maker ethos. Getting in
touch in advance is recommended since makerspace organizers are
also generally really busy, as you can now attest.

3. Survey your makerspace community. What kinds of tools are they

most interested in having access to? How would they like to see the
space used? What would make them feel invited? What would get
them through the door? What would make them want to stay? Be
sure to cast a wide net to all corners of the community, including local
employers and industry. Why guess what they need and want when
you can ask?

4. Assess what you have and prioritize what you need. What kinds of

space do you have available to you? Any tools and materials? Then,
based on your findings in the three previous steps above, start
making a list of things your makerspace needs. Does your tools list
serve constituents in a balanced way, representing the gender, age,
and other needs of your diverse community? Divide the list into three:
must-have, helpful to have, and wish list.
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Create a Culture of Inclusivity
The planning phase, before the doors have even been opened, is a
perfect time to begin cultivating a culture of inclusivity. This is an ongoing
effort that needs to be reinforced and nurtured indefinitely. Consider
reaching out to a variety of student clubs or organizations to invite them
to offer their perspectives and input. If you do have a space already,
even if it’s not fully set up, you may invite clubs to host their meetings
there to familiarize themselves with the location and feel included in the
development process.
In designing the space, be sure to consider the needs of community
members with disabilities. Is your space set up in a way that grants them
access and mobility? Can folks move around the space in a wheelchair
or walker? Can tools be reached from a seated position? Is there clear
signage? The DO-IT (Disabilities, Opportunities, Internetworking,
and Technology) Center, a government organization dedicated to
empowering people with disabilities through technology and education,
offers a great set of guidelines for accessibility and universal design
specifically for makerspaces.
As well, does your community include a population that may have limited
English-language proficiency? How do you make sure they also feel
invited? Signage is an obvious way, but you may also consider including
programming that celebrates all cultures and ethnicities and highlights
the traditional modes of making within each. Indeed, we are all makers.
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A common issue within many an existing makerspace is gender
imbalance. Often, women are outnumbered among makerspace
members and may not feel as comfortable in the space. Be sure that you
consider the input of all genders as you plan the layout of your space, as
well as the programming available. You may consider hosting programs
specifically geared toward women (e.g., an all-female welding workshop)
to encourage feeling comfortable in the space.
Further, beyond the physical space, show women making in your
marketing materials and on your website. Recruit female instructors
as role models. Coach instructors to be encouraging and create an
environment where community members feel free to ask questions
and get advice. The California Community College Special Populations
Initiative has a dedicated guide on the topic.
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Consider details like the color of the walls and the furniture. Color is a
powerful tool that can either make the space feel cold and industrial or
warm and welcoming. Little maker-made touches around the space can
help it seem less institutional and more like home, a place to learn and
grow, a place where students would want to invest time and effort.
As much as a makerspace should be fluid and allowed to organically
grow, establishing a clearly stated no-tolerance policy against
discrimination and harassment from the get-go establishes the important
ethos that “All Are Welcome Here.”
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Case Study: Folsom Lake College’s Invitations
“The wider you can throw the door open and the softer you can make the space up
front, so that people don’t bounce off, they can find themselves going deeper and
deeper in the space and taking ownership,” advises Folsom Lake College’s Zack
Dowell. To that end, the front of their makerspace is a casual gaming area that draws
in many new members. The familiarity and appeal of gaming draws students into the
space, helping them feel like they belong, that this is their space, too. Once inside, they
can begin to explore all the other modes of making available to them.
The makerspace has also set up a freely available studio space for music production,
which includes an audio booth, outboard gear, and a high-end subwoofer. This area
has become a locus for male African-American students, who have been deputized to
be responsible for the space. Not only has this led to entrepreneurship opportunities
for these students, but the makerspace now has an in-house band for events.
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Design a Multi-Purpose Space
Will community members be using the space to design or fabricate or a
bit of both? What types of projects are going to be made here? How many
people does the space need to accommodate at any given time? These
questions may seem daunting when you’re first starting out, and you
may never have definitive answers, even as time goes on, because of the
fluid nature of makerspaces.
Pace yourself and don’t be afraid to start small. You don’t have to try to
do everything at once. In fact, we’d advise against being in a hurry. You
may opt to knock down that wall at the get-go but realize six months later
that you wish you’d kept it, as it would’ve been perfect for how the space
ended up getting used.
The best approach is to design the space to be as modular and
multipurpose as possible. For example, putting locking wheels on
benches and tables allows them to be moved about easily. Choose tables
that can be used individually or grouped together to accommodate a
larger group of people working collaboratively. Create partition walls that
can be popped up to subdivide the room and can fold to be stored.

Our 2D room will house most of our digital art machinery. We are also bringing
in a hydroponics station, podcasting equipment, and bean bags—lots and
lots of bean bags. As a collaborative work environment, all benches and work
stations are moveable, either on wheels or sliders, to accommodate group
meetings or spaces that require a lot of surface area.
— Michelle Zamora, Makerspace Creative Director and Former Student,
Sacramento City College
Consider the dichotomy of spaces that can coexist harmoniously with
the right layout. Not only are there “messy” modes of making, like
woodworking, that create a good amount of project debris, there are,
conversely, “clean” modes, such as digital design. Computers and
sawdust don’t mix. Likewise, there are loud and quiet modes of making.
How can your layout accommodate all?
66

Bear in mind that the way the space is set up, if it’s rigid, may end up
dictating what types of interactions the space can support. For instance,
an open setup with workbenches that are not too far away from one
another may encourage cross-pollination of ideas and collaboration, just
as the opposite may be true. Do your best to provide a malleable pallet
where creativity can flourish.

It’s crucially important to consider project space. In space-constrained
environments, big gear takes up a lot of space. Where are people going to
actually assemble the seven parts they cut on the jigsaw? Having configurable
working space is crucially important. Look at devoting much more floor plan to
people sitting around and cutting and gluing.
—Zachary Dowell, Instructional Design and Development Coordinator,
Folsom Lake College

Celebrate Limitations and Failures
Maybe you don’t have the budget for a 10,000-square-foot workshop or
shiny rows of 3D printers or a much-coveted CNC mill. Don’t let that stop
you. Remember, you are also makers, making a makerspace. Approach
the space with the maker mindset, and anything is possible. Don’t have
the budget to buy expensive workbenches? Look for sources of salvaged
materials and assemble a crew to make them yourselves. Celebrate
limitations as invitations to innovate.
In doing so, you won’t only demonstrate that the maker ethos is alive and
well in the space, you’ll also invite others to do the same. When things
are too perfect and sterile, there’s no room for experimentation, play,
iteration, and failure. Strive to create an environment that celebrates
trying, failing, and trying again. After all, these are potent ways to learn.
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The Role of Those Who Kick-Start Change

Facilitators
Change-maker, facilitator, agent of change, catalyst: Whatever verbiage
you use to identify the movers and shakers, those who are bold and
charge ahead (often despite the odds), no makerspace would be possible
without at least one, if not an entire team of them. We’re talking about
you, if you’re considering accepting the challenge of embarking on the
journey to creating a makerspace. This module is an honest pep talk from
folks who’ve been there and have helped others get there.
If there’s an overarching quote we can kick off with, it’s one well-known in
maker circles, by Zen Buddhist monk Shunryu Suzuki: “In the beginner’s
mind there are many possibilities, but in the expert’s, there are few.”
Be bold, be empathetic, but always strive to retain a beginner’s mind
throughout the process. Beginner’s mind is the key to original solutions.
Up until now, reading through the pages of this guidebook, you may be
under the impression that the process from zero to makerspace, albeit
the result of a great deal of work, has the potential to be neat, organized,
and systematic. Not really. While it certainly does entail a lot work and
dedication, it’s also often messy. Know that wherever there are a variety
of people and systems at play, it’s bound to get messy.
Throughout our CCC Makerspace Startup Process, our technical
assistance providers (TAP) were Deborah Bird and Salomon Davila.
Both came to CCC Maker armed with wisdom gleaned from having gone
through the process of kick-starting a makerspace at their own home
institution of Pasadena City College, as well as a wealth of other relevant

68

knowledge. They guided our participating CCC Maker colleges through all
the processes you’ve read about in this guidebook, and they offer their
sage advice in this module.
To lead the charge, to be at the helm, steering the ship through uncertain
and sometimes choppy waters, is the toughest (and perhaps most
rewarding) job. Simply put, it takes guts. It’s not for the faint of heart.
After all, the change that the change-maker is kick-starting is so much
more than four walls filled with tools. Especially in an educational
setting, it has the potential to get political really fast.

The more you understand the implications of the Maker Movement in
education, the more threatening it becomes to a lot of people. When they just
think of it as toys in a room, it doesn’t bother them so much. But when they
start to realize that it’s student-directed learning, that it empowers students,
that it demands that curriculum be updated, and that it requires flexibility,
that’s when it starts to freak people out a little bit.
—Deborah Bird, Technical Assistance Provider, CCC Maker

Assemble a Core Team
At the onset of the CCC Makerspace Startup Process, some college
teams were hung up on preconceived ideas, others thought they could
simply buy a makerspace in a box, and some had no idea where to even
start. One of the most important steps for them all was to establish a
point person or pair of point people and to develop a core team around
them. Most often, there’s a single, enthusiastic faculty member ready
and willing to organize the troops. Sometimes there are two people with
different, complementary skill sets, who both have an understanding of
their strengths and specific roles. This type of partnership can also be
powerful.
Bear in mind when assembling a core team that because the process is
intensive, it may not be easy to find people who are willing to put in the
amount of work necessary, and you may be working with varying levels of
commitment. Look within your ecosystem for the early adopters, natural
innovators, and like minds. Be sure to cast the net in all departments and
divisions.
If you know of folks who could be a good fit but need a little nudge,
organizing visits to other makerspaces is a great place to start. Walking
into an active makerspace can be eye-opening and inspiring, especially if
you’ve never experienced one before.
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Another idea is to encourage a trip to a local Maker Faire, which does
wonders for making visible the power and potential of the Maker
Movement. Sierra College did just that with their faculty members. Now
Sierra College is a partner in producing the Rocklin Mini Maker Faire,
which attracted 8,000 attendees in 2017.

The Maker Faire brings people together in real time and space to validate
interest, skill, and passion for the Maker Movement. Faculty and students
attending a Maker Faire can see that they’re part of the whole, and that their
academic makerspace can address community needs and serve generations
of learners in new ways. Maker Faire gives faculty and students confidence
to continue their work, knowing that there’s a national and international
community behind them.
— Sierra College’s Carol Pepper-Kittredge, Statewide Project Director, CCC Maker

70

When assembling a team, strive to include:

•• Members from all echelons of the system within which you’re
operating

•• Students—and bring them in as equals
•• Interdisciplinary faculty, to ensure broad reach
•• Administrative and facilities folks
•• The arts, which are integral
Simply put, if the makerspace initiative is coming from the administration
with no faculty buy-in, it won’t work. If the initiative begins with faculty
members, there needs to be an administrator on board and then
students must be quickly involved. The purpose of the educational
makerspace is to serve, prepare, and inspire students, so it’s essential
to invite and engage students from the beginning, during the planning
stage.
On the topic of creating an interdisciplinary team, broaden your
ideas of which departments may be able to lend a hand. For example,
Sacramento City College Makerspace’s Tom Cappelletti unexpectedly
found support in the Athletics and Theater departments. The wrestling
coach had come into their makerspace looking for a way to build wooden
stands to use on the sidelines of games for their concessions. The
Athletics department is well versed in dealing with funds, how to handle
money on campus, and a myriad of administrative tasks. The makerspace
was able to help out with the build, and the coach shared invaluable
insight into college systems of funding. As well, the Theater department
shared knowledge on dealing with ordering materials and supplies, as
well as shop safety procedures.
And finally, it may go without saying, but employ basic organizational
theory, information on which is abundant on the web. There are
essential frameworks that apply to how any organization operates, no
matter how small or large. For instance, all are based on a division of
labor, decision-making structure, and rules and policies. Of the team you
gather, it’s helpful to bring in folks who understand leadership.
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Establish a Timeframe and Structure
We purposely set up our CCC Maker Startup Process to feel like a
professional development course. It ran over the length of a semester;
there were 34 colleges involved (similar to the number of students in an
average class); there were regular milestones (assignments), meet-ups,
and communication; and the work culminated in a final gathering and
a unique proposal. In other words, it used a familiar structure to explore
new territory. In general, we suggest facilitators think about this work
within a timeframe and structure (preferably something familiar) right
from the get-go.

Qualities of an Effective Change-Maker
While the qualities of effective change-makers and facilitators are as
wonderfully varied as the humans themselves, there are a number of
qualities we’ve identified as being useful and productive across the
board.

•• Be bold but empathetic.
•• Retain beginner’s mind.
•• Know and understand your role.
•• Be prepared to fail and embrace it as a way of learning.
•• Realize that the implications of makerspace innovation can be scary
to some.

•• Be prepared to jump in and say what you know to be true.
•• Be relentlessly positive and encouraging.
•• Embrace the benefits of starting small.
•• Know that there is no right answer.
•• Embrace experimentation and taking risks.
•• Allow people to feel comfortable making mistakes in front of you.
•• Avoid being critical or all-knowing.
•• Avoid being identified as “the other.” Focus on commonalities.
•• Develop a vision everyone can rally around.
•• Be student-centric.
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Actions of an Effective Facilitator
Again, there are countless actions a change-maker can take to help the
immediate team and broader mission. Here are a few we’ve identified.

•• Make the process fun.
•• Model the maker experience: work in teams, prototype, iterate.
•• Focus on and develop empathy for the needs of all students.
•• Reinforce the idea that we’re all lifelong learners.
•• Bring in the influencers and unifiers.
•• Anticipate objections and naysayers and recognize objections as fear
of change.

•• Draw on positive participants to offset naysayers.
•• Meet the teams where they are, and don’t assume experience or
knowledge.

•• Employ the design thinking lens to define and solve the right
problem.

•• Include students in the process and empower them to do outreach.
•• Try to never stop the conversation. Guide it gently and focus on the
positive.

•• Identify external ecosystem members and build relationships with
them.
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Find a Cohort, Evaluator, or Coach
Of note, the college teams that went through our Makerspace Startup
Process had the advantage of access to the cohort of colleges in the
program and the TAP (technical assistance provider). Having this readily
accessible support and sounding board was so important, and we
recognize that folks reading this guide may not have similar access. As
well, gaining perspective through an independent source, such as an
evaluator or a coach, who works one-on-one with the team, is invaluable.
We highly recommend identifying and engaging similar support.
An evaluator is an independent person who gathers information
(qualitative and quantitative) about the project, in collaboration with the
project team, then analyzes and measures the success of the project from
an objective perspective. Admittedly, this doesn’t always seem valuable
because they’re often telling you what you already know, but sometimes
it can be extremely useful because they offer a different point of view,
they have research skills, and their independence allows them to collect
honest feedback through interviews and focus groups.
A coach is also independent but is more focused on leadership issues,
goal setting, forward thinking, and prioritizing. Like the evaluator, the
coach is an independent specialist, but the evaluator tends to look
backward at what has been done, while the coach looks forward to
helping the project reach a successful conclusion.
An alternative is to seek out a makerspace mentor, someone who has
already gone through the process. Though folks who run makerspaces
are generally pretty busy, they’re also dedicated to the open source ethos
of the Maker Movement and are willing to share insight.
You can also connect with communities of like-minded educators online
through the websites and social media pages of Maker Ed, CCC Maker,
and other makerspaces, or by following hashtags such as #makerspaces,
#makered, or #making on social media.

Those of us who are driving the spaces from the administrative and faculty
sides really need to, with intentionality, think about the culture: everything
from how the space is set up to how the messaging looks to how the
programming looks to the feelings of empowerment we give to the students.
—Tom Cappelletti, Project Director, SCC Makerspace
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Why Bother?
With all the hardships and pitfalls, why would anyone accept the
challenge of creating a makerspace? To transform the lives of students,
and by proxy, that of our society and economy. This is no small feat, but
certainly one that has reverberations for generations to come.
In one college’s case, they were looking at their own system and realizing
it wasn’t doing what it purported to do for students. Their makerspace
was ultimately the manifestation of the design thinking process they
employed to approach the problems they identified. Students were
underprepared in academics, unaware of career options, and not privy to
the changing landscape of careers. The makerspace ended up being the
solution that solved a lot of these problems.
For example, to give instructors more time to teach higher-level thinking,
general-purpose technologies, such as basic CAD programs, could be
taught in workshops at the makerspace. Plus, learning the basics in
a hands-on environment sets the stage for active, engaged learning
as opposed to passive consumption of information. The makerspace
enables class time with the instructor to thus be maximized, and
students benefit, which is the ultimate goal. As SCC Makerspace’s Tom
Cappelletti notes, “I never lose sight of the fact that I’m here for the
students.”
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Welcome, We’re All in This Together

Conclusion
Welcome! The journey has actually just begun—both your team’s own
journey to realizing a makerspace community and the broader journey
of makerspace evolution as a whole. Just as the design thinking process
we’ve used all along the way is perpetual and recursive, we conclude by
inviting you to get started. The CCC Maker team went into the Makerspace
Startup Process knowing we would glean as much, if not more, than we
imparted. In the open-source spirit of the Maker Movement, we hope to
have effectively shared what we’ve learned so far, here on the pages of
this guide.
This is a living conversation. It didn’t originate here, and it will certainly
continue far past this guide. Our hope is that you’ll add your own voice,
experience, and findings. After all, as our mission notes, “We’re All in This
Together.” Beyond your immediate makerspace community, there’s an
ever-expanding community of makerspaces across the globe, supporting,
informing, growing, and encouraging one another.
Even though each of the colleges we worked with during the Makerspace
Startup Process is distinctly unique, the common denominator across
them—and indeed across all successful makerspaces—is a rich, vibrant,
and engaged makerspace community. If there’s one thing we hope to
have imparted in this guide, it’s that nothing is more important than
fostering, nurturing, and growing this community. As CCC Maker Project
Manager Carol Pepper-Kittredge puts it, “If we did this initiative and
everyone just ended up with a room full of tools, we would’ve failed.
We came out really strongly and purposefully saying that this is about
community, not about tools.”
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It’s not by accident that “unity” comprises half of the word “community.”
Powerful things happen when like-minded people come together under a
common goal. When we harness this energy toward supporting hands-on
learning, the benefits are far-reaching in our society and economy. With
every makerspace community formed and every makerspace forged, we
take one step closer to improving lives and career prospects, as well as
closing the foreboding skills gap.
On these pages, we’ve offered you a framework to identify the needs of
your community, map out your extended support ecosystems, analyze
your findings, pilot student and faculty engagement, and from there
develop a robust plan with which to move forth. How you approach each
step of the way is up to you, but remember, you’re not alone.

CCC Maker Outcomes Thus Far
To recap, the CCC Maker initiative is a three-year statewide action
strategy to prepare students for the innovation economy through the
integration of makerspaces into academic environments. In the first year
of the project (2016-2017), 34 colleges received $1.4 million in startup
funding and customized technical assistance to develop implementation
plans. Through competitive review and a detailed scoring rubric, 24
colleges were selected for continued funding on a tiered-basis.
We’re proud to report our project outcomes during the first year of
implementation (2017-2018), in the table below, both cumulative and
broken down into each quarter of the project thus far. You can read the
full details in our latest 2018 ISAM paper (check cccmaker.com for link).
CCC Maker Metrics from Q1-Q3
Community of Practice

Q1

Q2

Q3

Total

Professional Development Activities

48

99

93

240

Blog Posts

31

68

90

189

Faculty Engaged (Cumulative)

8

312

395

395

Elements in Ecosystem (Cumulative)

1673

2509

3056

3056

Employer Matching Hours

426

36

798

1260

Volunteer Hours

0

2657

1385

4042

Matching Funds (in $)

-

-

-

1.9M

Makerspace
Engagement Activities

191

249

521

961

Total Students in Makerspaces

2682

2300

4963

9945

Student Hours (Average)

-

-

-

(3:49)

81

71

258

410

Employers Recruited (Cumulative)

104

134

167

405

Students Recruited for Internships

70

144

274

488

Students in Pre-Placement Training

32

95

154

281

Students Completing Internship

0

2

38

40

Courses Accessing Makerspaces

181

114

167

422

Advisory Meetings

41

35

40

116

Badges

Internships

Curriculum
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In due time, we’ll undoubtedly begin to see the positive effects of this
network of community college makerspaces ripple out through individual
student career paths to the economy of the state of California and
beyond.

Maker Value Statements
Through the work we’ve done so far, we’ve also identified a set of five
overarching value statements to guide the makerspace network as it
emerges and grows. Through the CCC Maker Initiative, and the creation of
a network of California Community College makerspaces, we aim to:

1. Create a culture that evolves by embracing risk and failure, open
source, and reinvention.

2. Build connections within and beyond the CCC Maker network to
accelerate the adoption of makerspace culture and educational
integration.

3. Tell our story to share knowledge and inspire innovation.
4. Improve makerspace access for underserved and underrepresented

populations to empower all students to achieve educational, career,
and entrepreneurial goals.

5. Redefine what it means to be “well educated.”
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Maslow’s
Hierarchy of
Needs Hack
One new gem we recently
created and want to share
is our hack of Maslow’s
hierarchy of needs, as
reimagined through the
lenses of maker, community,
makerspace, and curriculum.
The original Maslow’s
hierarchy, for those who
aren’t familiar with it, is a
popular theory in psychology
proposed by Abraham Maslow
in 1943. The hierarchy posits
that there are five distinct
levels of basic human needs,
or motivators, that must
be satisfied in sequential
order, starting from the
bottom up: psychological,
safety, belongingness and
love, esteem, and selfactualization. We hope that
this perspective can help
contextualize and focus your
efforts on the inherent needs
of the people involved in and
affected by the makerspace.

79

Guiding Questions for Implementation Plan
Last but not least, we want to leave you with an action item. Below is the set of questions
posed to the 24 colleges who completed the Makerspace Startup Process. May they serve
as a springboard to help guide you to taking the first step.

•• What is the overarching problem that your institution seeks to solve?
•• How did your institutional self-study inform your understanding of the problem in the
context of student experience?

•• How well-prepared is your college to solve this problem in terms of the specific

resources, programs, and experience needed to drive the success of this project?

•• Given the current extent of your ecosystem (as revealed by your Kumu mapping),
what strengths, weaknesses, challenges, and opportunities could be addressed?

•• If you were funded today, how prepared are you for immediate implementation of this
plan? What barriers exist that would delay implementation?

•• How did your thinking about the project evolve as your team worked through the
start-up process? How did the process inform your approach to the plan?

•• What is your overall strategy to create an inclusive, student-oriented makerspace
culture that supports internships and is aligned with the key CCC Maker Project
outcomes?

•• What’s your strategy to embed making into the student learning experience through
innovative curriculum?

•• What’s your strategy to develop, strengthen, and grow your maker-based community
of practice within your regional educational institutions, the CCC Maker state-wide
community of practice, industry partners, community, and students?

•• What’s your strategy to develop a work-based learning system through your

makerspace that leads to 50 internships over 2 years and 1:3 funding match?

•• What is your strategy to create, develop, or expand a makerspace for your college?
•• How will you measure and report the outcomes of your implementation plan and
utilize feedback to improve your outcomes?

•• How will you leverage other funding resources to achieve project outcomes?
•• How will your college sustain the makerspace and related programs and activities?
•• How will you measure the long-term success of your project over a 5-year period?
Add your voice to the conversation. Connect with CCC Maker online.
cccmaker.com

cccmaker

@cccmaker

@cccmakerspace
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