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THE POWER OF (IN) THE (IM)POSSIBLE: PRINCIPLES OF THE POSSIBLE
Dr. Ross |. Todd offers his perceptions and analyses of the ongoing development of school librar-
ies within the context of a possible-impossible dichotomy which he sees essentially as a construc-

tion of the imagination, a limited one at that, reinforced by complex contextual dynamics. Ross’s
research and thinking place him at the forefront of our field.

REDEFINING TECHNOLOGY IN LIBRARIES AND SCHOOLS: AASL BEST APPS, BEST
WEBSITES, AND THE SAMR MODEL

Melissa Jacobs-Israel and Heather Moorefield-Lang note that students can have varying levels of
engagement with technology in the classroom. At what level is technology being used to enhance
student learning, and at what level is it being used to truly transform education? The authors

for this article introduce the American Association of School Librarians new Best Apps and Best
Websites list, created each year with free educational resources. The Substitution Augmentation
Modification Redefinition (SAMR) Model is discussed along with how sites and apps from AASL's
Best Lists can be integrated with the levels of this model.

WHY ARE RESILIENT CHILDREN IMPORTANT?

Carol Doll explains that research has identified six factors that can help at-risk children succeed: (1)
knowing they can succeed academically, (2) self-directed learning goals, (3) behavioral self-control,
(4) a positive relationship with an adult, (5) strong peer relationships, and (6) positive connections
between home and school. Based on the body of research about resilient children, this article shows
school librarians how to use this information to help all children succeed in school.

INFOHIO: FILLING THE GAP BY CONNECTING COMMON CORE STATE STANDARDS
AND THE SCHOOL LIBRARY

Jennifer Schwelik, Gayle Geitgey, and Melissa Higgs-Horwell present a fascinating look at the
tools and programs developed by INFOhio to assist teachers, students, and librarians deal with
the implementation of the Common Core State Standards and additional Ohio standards for

the purpose of improving student learning and performance. There is much to learn from the
impressive work of INFOhio, including their IMatrix system and the Ohio PreK-12 Digital Library.

Their work is important and inspiring.

COMMONS
Christina A. Bentheim, in the second of a series of articles, continues her reporting on the transi-
tion of her traditional middle school library into a learning commons for the 21* century. This

2 CONTINUING THE TRANSITION WORK FROM TRADITIONAL LIBRARY TO LEARNING

installment covers the opening and first quarter of the 2013-2014 school year.

EARTH PALS

Matthew Winner and Sherry Gick teamed up across the miles to have third grade classes in Mary-
land and Indiana work collaboratively on projects designed to address environmental problems.
This student-centered and student-driven project is an example of meaningful 21* century teach-
ing and learning.

TECH SHERPAS: STUDENT PERSPECTIVE ON LEARNING THROUGH TEACHING
Austin Taylor and Jess Cloutier, two members of the Tech Sherpas from Maine Regional School Unit
#19, discuss the origin and goals of the group and, more importantly, provide a student view of

learning and teaching. We can all learn from this.
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WHAT WORKS

Makerspaces in

the School Library
Learning Commons
and the uTEC Maker

Model

David V. Loertscher, Leslie Preddy, and Bill Derry

en news in 2012 of the ma-

jor new space for teens at the

Chicago Public Library caused

a sensation, and the ALA webinar series

on Makerspaces had a thousand attend-

ees, we all knew that this was an excit-

ing new frontier in librarianship, a new
step in the evolution of libraries.

Now, in 2013, the interest continues and is expanding to universi-
ties and school libraries. This article considers the foundational
ideas of Makerspaces but, even more importantly, a model of the
principles of what the development of a Maker looks and acts like
that we call the uTEC (Using, Tinkering, Experimenting, and Creat-
ing) Maker Model.

WHAT IS A MAKERSPACE?

For a project we were doing as a trio of authors, representing vari-
ous fields of librarianship (academic, public, and school), we de-
veloped the definition of a Makerspace as follows:

A Makerspace is an evolutionary step in library facilities’ de-
sign and programming. It is a destination for thinking, learning,
doing, creating, producing, and sharing; a space that takes ad-
vantage of multiple learning styles. It is a place to reinvent old
ideas with new conceptual frameworks, utilize advancements in
thinking and doing, and investigate and construct a hybrid of fine
arts, sciences, crafts, industrial technologies, foods, inventions,
textiles, hobbies, service learning, digital media, upcycling, STEM/
STEAM, and DIY (do it yourself) and DIT (do it together) concepts.
In this space, which can be physical and/or virtual, the intersec-
tion of formal and informal learning can include designing, play-
ing, tinkering, collaborating, inquiring, mentoring, experimenting,
problem solving, and inventing. Through actively engaging in the
Makerspace, patrons take command of their own learning, with the
potential for demonstrating entrepreneurial behavior. Through the
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development of a Makerspace, the library can expand and extend
connections to community and learning organizations, businesses,
families, and mentors throughout the world. These connections
can provide teachers, partnerships, sponsors, donors, and volun-
teers. Every library Makerspace is unique and always in transition.
A Makerspace has the potential to transform a patron from a con-
sumer to a creator.

WHAT IS A MAKER?

Considering the idea of a Makerspace, the person who is creative
and constructive either as an individual or as a group in- or out-
side of a Makerspace can be included in the definition of a Maker.
Consider young people whose passion for something leads them
toward the invention or creation of something unique. They seem
to be developing dispositions that prod their own efforts to think
outside of the box and make or create. They can be old or young,
rich or poor, or in any cultural environment. They are the common
folk with an uncommon epiphany. They are the crazies, the idea
folks—those who are unhappy with a current way of doing some-
thing and decide to invent their own approach to a problem. They
take matters into their own hands. Their ideas may be considered
radical, or they may be typed as dreamers and sometimes “prob-
lems” for not conforming. Perhaps you remember the early adver-
tising slogan at Apple, their Think Different Campaign, as follows:

Here's to the crazy ones. The misfits. The rebels. The trouble
makers. The round pegs in the square holes. The ones who see
things differently. They're not fond of rules, and they have no re-
spect for the status quo. You can quote them, disagree with them,
glorify, or vilify them. But the only thing you can’t do is ignore
them. Because they change things. They push the human race for-
ward. And while some may see them as the crazy ones, we see
genius. Because the people who are crazy enough to think they can
change the world are the ones who do.

TRADITIONAL MAKING IN THE SCHOOL LIBRARY

When encountering the idea of Makers and Makerspaces, it might
be easy to assume that for some, the Making has been going on in
school libraries ever since their creation. Perhaps your library ex-
hibited the creations of children or teens; perhaps students created
posters or models or dioramas of something they were studying.
Perhaps they were creating video presentations or writing major
research papers as products for assignments. Perhaps there was a
community event to showcase student research projects. So Mak-
ing has always been a part of any vibrant library program; it is
just now blossoming into a major movement utilizing much more
technology, tools, and advanced resources in a variety of ways
unlike ever before. It is a more focused, dedicated, and intentional
effort blending creativity, inquiry, and kinesthetics. Sometimes
Making happens in other parts of the school under other creative
classroom teachers or departments. Perhaps it is being started at
the public library, or maybe a project workroom in a local mu-




seum, or somewhere in a group workshop
in the community, but it is there if you
look for it and extend your recognition of
who, what, why, and how it is happening.
It is moving up Bloom’s Taxonomy to the
highest level. This has been our experience
as we have discovered the rising interest
and studied the movement. After attending
a Maker Faire in New York City recently,
we sat down and designed a model and a
QuickMOOC that might help others inter-
ested in the Maker movement get started.
Here is the result.

THE UTEC MAKER MODEL

The uTEC Maker Model visualizes the de-
velopmental stages of creativity from in-
dividuals and groups as they develop from
passively using a system or process to the
ultimate phase of creativity and invention.
As illustrated in the model below, there are
four levels of expertise. (You can see an
enlarged original at http://tinyurl.com/mf-
8w3lv.)

A Makerspace participant begins at the
Using level. A User enjoys engaging in an
activity to sample something new. Here
individuals or groups use a tool, device,
or program in the way—and for the pur-
pose—the inventor intended. The User fol-
lows through an experience, re-creating
something others have already created.

Examples include learning how to, then
playing the computer game, playing the
musical score, or using a software program
pretty much the way it was designed to be
used. It is following the step-by-step in-
structions already developed by another to
create a foodcraft, DIY, fine art, or fashion.
We recognize high levels of skill and per-
haps even addictive behaviors on the part
of these consumers, but they are still just
at the consuming level. Teens might be
completely absorbed and totally obsessed
for endless hours by the levels of play in
World of Warcraft. A pianist may practice
hundreds of hours trying to master a Liszt
concerto. A student knows every trick in
the manual for producing an acceptable
term paper using Microsoft Word. In each
of these cases, the User makes little at-
tempt to alter the game, the score, or the
software but may become very skilled and
adept with a particular of variety of tools
and resources.

At the Tinkering level, the user begins
to fiddle with or retry things that the origi-
nal creator did not intend or build into
the invention or instructional pattern. The
Tinkerer is at the formative stages of ques-
tioning the how and why and has gained
enough confidence through his Using-
level experiences to begin making personal
changes to others’ creations. The gamer
learns to trick the game into performing

uTEC Maker Model

Elaboration Examples
Inventing; Producing ("Novel product; Ideas; Invention or )
Entrepreneurship ] actions that make a difference or
. \Jeads to a career )
Building; Trying/ Failing; Modifying and testing theories;
Repurposing Leaming from failure / success
- = i —
Playing; Messing Around; Making personal changes to
Questioning, Researching | | others’ creation
e ~ 7 \
Enjoying; Sampling; Participate in or experience what
. Engaging, Playing others have created

Roles

Presenter
Mentor; Coach
Communicator

Leader
Other:

My Developing Dispositions
Actions

Strategies

different results. This might require alter-
ing some code just to see what happens.
The decorator might modify the decora-
tions intended on the cupcakes. Often, the
User is bored with the usual procedures or
results and so fiddles around to produce a
different result. Our musician plays with
the composer’s original score, making his
own changes to the arrangement. And our
report writer tricks Word into doing some-
thing unusual.

At the Experimenting level, the individ-
ual or group begins to seriously abandon
what has been created by others, working
beyond curiosity and fiddling to a pur-
poseful design of something new. The Ex-
perimenter begins to contribute to a topic’s
knowledge base. We recognize that a pas-
sion for a goal is beginning to emerge, and
as the ideas begin to flow, trial and error
are enacted as hour after hour slips by un-
noticed. Hard work and dedication to a
project take over—it is the transition stage
to the next level. The Experimenter learns
from failures as well as successes. He modi-
fies to test pre-existing theories, sometimes
repurposing what is known about the
world into new understandings. Our gamer,
convinced that a new and better game can
replace past experiences, starts to learn the
skills necessary to program a new experi-
ence. He envisions an app that plays as a
better game than World of Warcraft. Our
musician, tired of performing the works
of others, takes the knowledge of musical
theory and begins serious work on compo-
sition: 1 like this idea; not that. Does this
work? What if . . . ? No, not right yet. Tired
of Word, our person decides that there
has to be a better experience of document
creation: What if? Suppose that . . . Can
we design this? Here we find experiment-
ers keeping notebooks and Google Docs of
newly forming ideas blended with what
has been tried already, by themselves and
others. It all becomes not only a passion
but also an organized process of experi-
ences and experimentation.

At the top, or Creating level, success,
independent thinking, and action occur.
There is a result. It is unique, perhaps in-
novative. There is a novel product or de-
sign, something to share, perhaps publish
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or market. The Creator makes a difference
in the world with his inventive actions. We
begin to think about impact, benefit, entre-
preneurial possibilities, and, in the world of
perpetual beta: Can | create an even better
version? As Einstein said, this is the level
where “imagination is more important than
knowledge.” Our gamer is now beyond the
prototype and into production; our mu-
sician is publishing a new work and en-
couraging others to perform it. And, with
this new style, he is off to his composition
career. For our software developer, what
avenues will he choose for dissemination?
Open source? Commercial sales? And will
he do versions or constant improvements
as other commercial companies do?

Those watching this entire process hap-
pen begin to recognize that a series of dis-
positions is developing. We have, in the
model, recognized many under the topics
of roles, actions, and strategies. But it is
important to recognize that the growth of
creative thinking and independence is dif-
ficult to thoroughly define in a manner
that fits all because we are unique, our
learning paths distinct, and success for the
individual varies greatly. We realize that
our lists are not exhaustive, and so we en-
courage users of the model to create other
dispositions worthy of attention.

Readers of Malcolm Gladwell’s book
David and Goliath will track through those
stories of people who rise above great chal-
lenges and find success. Perhaps we can
staircase all the dispositions into three lev-
els that seem to be exhibited in the current
networked and flat world.

Personal Expertise. At each level of the
model, individuals are developing skills
and dispositions that contribute to success.
It is a never-ending development of what
they know, can do, and can contribute.

Cooperative Group Work: When work-
ing together on a project or task, individual
contributions have to be significant and
actually aid the success of the whole. Each
person’s thoughts, opinions, and findings
are valued by the group. Each individual
provides a noteworthy addition to the out-
come.

Collaborative Intelligence. Often a spe-
cific goal is general in nature and develops
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as a group tackles an idea. The invention
of a new tablet or iPad is a series of ideas,
testing, and collaborative work, and what
emerges is greater than the sum of the
minds that created it.

In all this, there is one cautionary idea,
and that is the assumption that age has
something to do with the various levels of
the model. One merely has to attend a large
Maker Faire to understand that children,
teens, college students, graduate students,
true entrepreneurs, corporations, and ev-
eryday individuals of all ages can and are
Makers. A few examples might illustrate

our point:
“If Students Designed Their Own
Schools,”  Youtube  (http://tinyurl.com/

¢5389ke). Here teens actually create their
own curriculum and learn various skills as
they solve their unique essential questions.
“My Invention That Made Peace with
the Lions,” TED talk by Richard Turere
(http://tinyurl.com/mgvhvmf). Turere is a
thirteen-year-old Maasai boy who devel-
oped an invention to help his family and
others deal with the threat of lions, and he
speaks here at a TED conference. Inspiring!
“Sugata Mitra Builds a School in the
Cloud,” TED Talk (http://tinyurl.com/
cl7wvd7). Mitra begins by discussing the
current school system and how it is not
really preparing kids for their future any-
more. What will their future look like?
He shows how giving students time and
a compelling question can engage them
enough to learn on their own. His environ-
ment online sounds a bit like the virtual
learning commons and knowledge building
center in its collaboration component; he
also talks about something like a personal
learning environment, but he calls it SOLE
(Self Organized Learning Environments).
Association of Science, Technology &
(http://tinyurl.com/m7brzlg).
Consider the phenomenal entries they re-

Innovation

ceived for their Young Inventors Chal-
lenge. The 2013 theme was “Green In-
ventions: Ideas on Sustainability”. Their
YouTube channel showcases young minds
accepting the challenge to develop a “new
composition, device, or process.” Their so-
lutions range from an automated waste
sorter, portable air filter, smart pillow, and

many more fascinating innovations.

FORMAL AND INFORMAL
EDUCATION

As teachers and teacher librarians, if we
use the uTEC Maker Model as a framework
for thinking and internalize the various
levels, we will start recognizing it as we
work with children and teens.

Recognition is the first element. We re-
call the story of a colleague whose first-
grade child had created an elaborate com-
munity on Minecraft for his class project.
When he showed it to his teacher, she im-
mediately told him that it would not count
since “we don't do computer games” in our
class. This was a child well into the Tinker-
ing Level, but the teacher did not recog-
nize the amount of time, creativity, skill,
and play that had gone into that project.
Whether we understand the technology or
fear it, whether we know anything about
the content of a passion-driven idea a
young person is working on, we all need
to investigate the idea a bit before auto-
matically condemning it as a nonstarter. It
has been said that children come to school
with the excitement of creativity built in,
but it tends to get squashed the longer they
remain in K-12 education.

For adults, the question immediately
becomes, “How do 1 encourage and sup-
port creativity in a standards-driven test-
ing environment that does not reward
creativity?” If we use rubrics to judge the
progress of a learner, and that rubric does
not allow for creativity, originality, or even
total innovation, am 1 treating one child
differently than another? The product or
behavior might well not meet that origi-
nal rubric. We suggest that an alternative
route of recognition always be built into
assignments, projects, or inquiry. Consider
the effects of the 80/20 rule of Google as it
could be applied to schooling. It is reported
that Google requires every employee to
spend 80 percent of their work hours do-
ing their job on whatever task they have
been assigned. But 20 percent of the work-
week should be devoted to doing, creating,
thinking, making, learning, or hatching
new ideas that might be of value in the




overall mission of the company. Perhaps
this is the central reason to have a Maker-
space in the library learning commons: it is
the place where young people can excel at
being independent, learning autonomously,
and doing unofficial and unassigned learn-
ing.

The logical next step is to ask how be-
ing a Maker, a creator, a builder, an in-
ventor, or a dreamer can be the founda-
tional element of education. Certainly in
the last few years we have seen the rise
of a movement against the current top-
down, test-driven educational model, and
whether the move toward Common Core
standards alters that idea will depend on
its implementation in a particular school.
But whether creativity is being encour-
aged formally or not, the library learning
commons can be a place where the crazy
ideas are not only developed and created
but also rewarded and recognized. This can
be done not only in physical space via ex-
hibits and displays but also in the virtual
learning commons, where both individual
creativity and Making can be developed,
shared, and rewarded. Teacher librarians
can support and challenge individuals and
groups to participate in national and inter-
national contests and challenges; they can
hold contests to build Minecraft structures
and reward creativity in digital storytell-
ing; robots can be displayed and demon-
strated; unique art can be exhibited. It is
not just the star basketball player who gets
recognition—it is the sophomore who cre-
ates a $1,500 centrifuge that does as well as
a $15,000 model. It is recognizing the team
who invents a new system for controlling
bullying in the school.

THE DEVELOPMENT OF
MAKERSPACES IN THE
SCHOOL LIBRARY LEARNING
COMMONS

In an attempt to promote the idea of Mak-
ers and creativity in the library learning
commons, we have created a couple of re-
sources that might expand on the idea and
provide assistance in getting started.

The first is a new book, School Library
Makerspaces (Libraries Unlimited, 2013)

by school librarian and former Indiana
teacher of the year finalist Leslie Preddy.
This book provides a foundational under-
standing and overview of the school li-
brary Makerspace. It describes what it is,
how to get one started, and programming
ideas. Included is a framework for develop-
ing a Makerspace customized to the school
library's community and patron interests
and needs. The librarian Makerspace co-
ordinator learns about facility, finances,
connecting to learning standards, safety,
mentors, communication, guiding instruc-
tion, programming, equipment, supplies,
digital badges, and safety. Also included
are robust lists of supporting resources:
books, magazines, blogs, websites, and vid-
eos. Projects focus on the community, DIY
and DITmovement, foodcrafting, fashion
and e-textilesfine arts, hobbies and crafts
modernized, STEM, teamwork, repurpos-
ing books and periodicals, and upcycling.
Invaluable annotated lists of Maker com-
munities, resources, local events, contests,
activity ideas, and inspiration resources are
included.

The second is an online professional
development experience you can take ei-
ther as an individual or with a group. It
is available in a participatory format, a
QuickMOOC titled “Makerspaces in Schools
and Libraries: An Introduction,” collab-
oratively developed by Bill Derry, David
V. Loertscher, and Leslie Preddy. This and
other QuickMOOCs cost a whopping $10
and are communities where learners de-
sign their own pathway and stay as long
as they want to participate and contribute.
You can purchase your entrance at http://
Imesource.com. More information about
other QuickMOOCs can be found at http://
quickmooc.com.

CHALLENGES AND
OPPORTUNITIES

Much progress has been made over the
years through creativity and innovation in
the United States and other nations. We are
the developers of Facebook, iPhones, iPads,
airliners, medical treatments, Twitter, and
other amazing technologies that deal with
huge problems and make life more pleas-

ant and productive. Now that the world is
flattening, a new race is on to remain in
the forefront of invention, innovation, and
problem solving. Makerspaces seem to be
popular because they bring out the best in
all of us—evidence that we can all contrib-
ute. We can contribute to a better world
and grow through the creative genius as-
sociated with problem solving.

Teacher librarians arz claiming a role
in this effort, as are public libraries and
other community organizations. It could
be a fad, but it is unlikely to fade when so
many find such exhilaration in the act of
thinking, making, creating, and building.
At the present time, teacher librarians can
embrace the opportunities provided in this
informal learning environment by creating
space and tools for it and encouraging this
idea, whether it is embedded in the curricu-
lum or intellectual enrichment.

When parent
when Maker Faires happen, when chal-
lenges to education continue to emerge,
we urge teacher librarians everywhere to
add this dimension to their library learning
commons design. We think the result will

night comes around,

give a major boost to the best of teach-
ing and learning happening in the school.
It need not cost a great deal of money, but
it can, depending on the vision of the li-
brary Makerspace. It may be difficult at
first, but you will find Makers—hobbyists,
craftsmen, artists, and inventors—every-
where who will help. Let the results and
the enthusiasm and the recognition of what
Makers do and produce guide you as you
recognize and reward the various levels of
the uTEC model in your school.

Bill Derry is the Assistant Director for In-
novation and User Experience at the Wes-
port (CT) Public Library. He and his library
have become leaders in the Makerspace
movement in libraries.

Leslie Preddy is a school library media
specialist at Perry Meridian Middle, India-
napolis, Indiana. A popular speaker and
presenter, her recent publications include
School Library Makerspaces: Grades 6-12
(October 2013, Libraries Unlimited).
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