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ABSTRACT

This poster describes the results of a series of makerspace
observations and interviews conducted in four middle
schools in East Palo Alto, California, USA. We used
Critical Pedagogy and Sociocultural Theories as
frameworks for interpreting the collected data. Four
different uses of makerspaces are described in the poster.
We focus primarily in cultural aspects of schools and their
surrounding communities. The poster includes practical
recommendations for implementing maker curricula in
elementary and middle grade schools and, in special, how
to open space for a smooth and meaningful integration of
these two seemingly diverse approaches to education.
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INTRODUCTION

The maker culture is not new and has always been marked
by a search for independence and agency. The last few
years, however, saw the landing of makerspaces in formal
school settings. In this poster we summarize different uses
of a makerspace inside of a school and recommend further
uses. Most importantly, we advocate for a closer and deeper
relationship between labs and local neighborhoods, and the
inclusion of cultural identities into the maker curricula. We
posit that, by following these recommendations, the school
makerspaces become an instrument for the development of
students’ agency and identity, not only as creators but as
members of a community of practice, thus fulfilling Maker
Education original promises.

BACKGROUND
Freire [2] warns against a type of education that disregards
student’s own topics and interests. Blikstein [1] contributes
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to this discussion by asserting that maker sessions,
especially those conducted in low-income communities,
need to bring the neighborhood’s culture to the center of the
activity. Kirshner [3] lays out the foundations for how
adults can guide youth's authorial work, an interesting
framework for rethinking the role or makerspace
instructors.

RESEARCH SETTING

For this work, our team observed four different schools in
East Palo Alto (EPA). We found EPA's geography to be
relevant to understanding their makerspaces' significance.
EPA lies in the heart of Silicon Valley. To the north is
Facebook’s campus; to the south lies NASA-Ames
Research Center, Singularity University and Google's main
campus. EPA is also located just a few miles from Stanford
University. Contrasting with the surrounding, there are no
significant technology facilities, innovation units or
research centers at EPA.

To counterbalance this situation, the local school district
created a Makerspace Collaborative in 2014, opening vital
learning opportunities for students and teachers. The
initiative comprises seven makerspaces, each one located in
a fully dedicated space inside the school and coordinated by
either a tinkerer — an adult specialist on maker activities
without a teaching credential — or a teacher-tinkerer — a
maker expert that possesses a formal teacher credential.

METHODS

Our methods involved a series of makerspace observations,
and interviews in four EPA schools. In each institution, we
focused on a different type of practice within the general
Maker Education umbrella.

1. Makerspace Observations: We conducted a series of
observations of makerspaces, being used by students of
different grades and in different contexts of use (associated
and non-associated with another curricular subject).

2. Meeting Observations: We observed three general
meetings of the Makerspace Collaborative staff, involving
the tinkerers and the program directors. The meetings
encompassed topics from general management, curriculum
and professional development.

3. "Volunteering" Observations: We also volunteered in
maker activities, which gave us a deeper insight into the
role, challenges and discourses of the tinkerers.



4. Staff Interviews: We completed our work by
interviewing school teachers, not directly associated with
the makerspaces, as well as tinkerers and the Makerspace
Collaborative director.

We analyzed our data using Freire's [2] views of critical
consciousness, Rogoff's [4] idea of multiple foci of analyses
for and Kirchner's [3] guided participation framework.

FOUR USES OF A MAKERSPACE IN A SCHOOL

We found that the makerspaces are integrated to the
schools’ activities in a wide range of ways, from more
formal and thus structured classes to informal and less
structured activities. For each type of integration, there is a
different level of guidance from both the tinkerer and the
teacher. Some activities, however, do not involve the
participation of teachers and are coordinated solely by
makerspace personnel. After analyzing our data, we
identified four different, yet and complementary, uses of a
makerspace in a public-school setting.

A. Mandatory Class: Makerspaces "hired" by other subject
courses (i.e. science teacher).

B. After School Activity: Makerspace "native" curricula,
offered as an optional course.

C. Elective Class: Makerspace "native" elective, inserted in
the school curriculum.

D. Entrepreneurship Space: Space for advanced students
develop their projects. Different levels of supervision.

OTHER FINDINGS

In general, we observed that students had very different
levels of engagement with the classes, ranging from full to
nonexistent commitment to what was proposed. We
attribute this to a lack of cultivation of cultural identities, a
disconnection with community's needs and tinkerers' beliefs
about teaching and authority.

In one afterschool session, for instance, while the tinkerer
explained how to make a scribbler robot, students drew
Mexican flags and “Cinco de Mayo” motifs on the tables.
That specific day, all the community around the school —
populated mainly by Latinos — was celebrating this
traditional Mexican feast. (Figure 1).
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Figure 1— While students doodled about Cinco de Maio,
instructors talked about scribbler robots.

At the interpersonal level, we found that tinkerers were
usually worried about not being "seen as teachers". This
might be explained by their beliefs about what being a
teacher represents. During our observations, authority was
entirely in the hands of the teacher, and never the tinkerer,
which created a certain feeling of the “good guy" versus the
“bad guy” in classroom.

A. Let students flow — School Makerspaces should open
space for student’s manifest their identities and interests in
a more authentic way.

B. Harness the power of learning ecologies — Inspired by
UNESCO’s Open Schools model [5], we recommend that
communities make use of makerspaces in a variety of ways,
mediated by instructors, during weekends and holidays.

C. Share the knowledge — Makerspaces should be used to
train other school teachers into technology and innovation.

CONCLUSION AND NEXT STEPS

To fulfill the Maker movement promises, Makerspaces will
need to open structured ways to include students and
community's identities into their programs, as well as
rethinking their roles inside of their host schools.

We want this poster to be the initial stage of a longer
research project. Our next step will be to examine the
transition makerspaces are going through: from an informal
to a formal learning environment. We seek to understand
how Maker Education is being repurposed and incorporated
to the schools’ practices and culture. We hope to be able to
share our results with the Fablearn community shortly.
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