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Abstract

As technology creates change at a faster pace than ever before, education battles to remain
relevant. With no one right way to design schools, some teachers are hacking—that is,
acting innovatively —in the public K-12 system. This chapter discusses a qualitative
research aimed at examining characteristics and conditions under which teachers hack
their classroom pedagogy in disruptive innovation, emphasizing the study’s implications
for teacher education. Participants were eight public school teachers from Massachusetts
with more than 1 year experience in the profession, working in the classroom at the
time of the study, and demonstrating pedagogic innovation. The results show recurring
notions connected to teachers as hackers, their professional identities, the ways they act,
and common characteristics of idealism, motivation, reflection, adaptation, and resource-
fulness. The framework of hacking to describe innovative actions of public school teachers
adds to existing terminology and offers a fresh lens through which to view and re-struc-
ture teacher education. The recommendations can serve as a north star for preparing
teachers to reform the twenty-first century public school system from within.

Keywords: innovation, hacking, teacher education, risk-taking, educational revolution,
change

1. Introduction

The public education system has always struggled to keep pace in the changing world. In the
twenty-first century, as technology creates change at a faster pace than ever before, education
battles to remain relevant. In such an environment, with no one right way to design schools,
some teachers are hacking—that is, acting innovatively —in the public K-12 system.

A few presuppositions guided this research: (a) The world has changed and the public edu-
cation system should change accordingly, (b) there is no single way to design schools in the
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twenty-first century, (c) teachers should change the public K-12 education by creating dis-
ruptive innovation in pedagogy, and (d) teacher education should play an important role in
preparing teachers to lead the educational revolution.

Several terms, such as leaders or change agents, have been used to describe teachers who take
initiative and change their teaching practices. When the term leadership is applied to schools,
it most often refers to teachers who accept additional formal roles, such as mentoring new
teachers or leading team meetings [1, 2]. Another frequently used term, teachers as change
agents, represents teachers who influence others in the organization through their actions [3].
I present a new term, teachers as hackers, to describe the actions of teachers in the K-12 public
system who reform and act innovatively in their practice without such formalized leadership
or administrative role.

The term hacker often suggests someone who seeks and exploits weaknesses in a computer
system or network. During the past decades, the term has had meanings both negative —
referring to criminal activity —and positive, in the sense of using playful cleverness to achieve
a goal. In other words, “hacking is simply taking something—like an object or idea—and
changing it to fit one’s own need,” ([4], p. 1). Along with the positive meanings comes the
term hacker culture, which combines excellence, playfulness, cleverness, and exploration in
performed activities [5].

In this positive context, teachers” innovative behavior that has the power to reform the pub-
lic education system can be described as hacking schools. Hackers tend to find weaknesses,
create solutions using existing resources, and collaborate with others. They are passionate
professionals, enjoying what they do [6]. Thus, this notion of hacking can relate to teachers
who continually look for ways to reach their pedagogical goals and act accordingly, and are
playful and passionate about their work.

This chapter discusses a qualitative research aimed at examining the characteristics and con-
ditions under which teachers hack their classroom pedagogy to create disruptive innovation
in the public education system, [7] and emphasizes the study’s implications for teacher edu-
cation. The study’s recommendations can help policymakers and higher education leaders
transform teacher education programs to better prepare teachers to reform the twenty-first
century public school system.

Teacher education has become a central concern nationally and internationally as many countries
pay increased attention to teacher quality and preparation [8-11]. In the context of this chapter,
teacher education refers to the teacher preparation that occurs before teachers enter the workforce.
This may include traditional four-year college preparation, as well as alternative programs inside
or outside higher education institutions. It can be a program for novices or for career changers.
Being innovative in teaching regards introducing new practices or methods of teaching, assess-
ment, or communication. The innovation usually includes risk-taking and entrepreneurship on
the teachers’ part, meaning it is innovative for the teachers individually or in their environment.

The goal of the research discussed in this chapter was to obtain a comprehensive understand-
ing of the experience of public school teachers who act innovatively in their classrooms and
broaden understanding of innovative teachers in public schools [7]. Abundant material in
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the literature addressed obstacles to change in the public education system; [12-14] this study
focused on opportunities to change and learn from teachers’ success stories. As such, this chap-
ter addresses the research questions: What are the characteristics and circumstances of teachers
who hack the pedagogy in their classrooms? What lessons for teacher education can be adopted from
teachers who hack?

2. Teachers as hackers

2.1. Method

Answering the research questions required understanding of the complex experience of inno-
vative teachers that qualitative research methods provide. Questionnaires were used as a pre-
interview screening for participation criteria and to obtain background information prior to
the interviews regarding participants’ higher education, professional experience, teaching
certifications, and current work. However, semi-structured interviews were the main data
collection tool. A university internal review board approved all research procedures, includ-
ing consent forms, questionnaires, and interview questions.

The study participants were eight public school teachers from Massachusetts who met all
selection criteria, including more than 1 year experience in the profession and working in the
classroom at the time of the study. Most significantly, all participants met the criterion for
demonstrated pedagogic innovation. They had explored new ways to teach or incorporate
nontraditional methods such as innovative class design, project-based learning (PBL), new
assessment tools, interdisciplinary perspective, or technology integration into their teaching.
These innovative actions and pedagogical explorations were individual efforts and not part of
a broader reform. For the final criterion, all participants perceived the experience as success-
ful. The sample was diverse, with participant teachers from a variety of school environments,
subjects, professional backgrounds, ages, and years of teaching experience.

The interviews took place in the participants” workplace (schools), lasted 60-90 minutes each,
and were audio recorded. Following the interviews and the transcription process, I uploaded
the data to NVivo software to support data analysis. Adaptive grounded theory inspired the
analysis, and I approached the data with no prior coding or categories and with an open mind
regarding potential findings. I coded each transcript and added codes as needed. I read each
transcription several times, immersed in the data, then coded, re-coded and arranged the
codes in thematic groups. For example, I grouped codes regarding time, space, and support
under the theme, resources. Further, I conducted progressive analyses such as text searches,
matrix coding, and word frequency using the software to look for additional findings.

2.2. Results and discussion

The results showed recurring notions connected to teachers as hackers, their professional
identities, the ways they act, and their common characteristics. Figure 1 lists the skills and
habits of teachers who act as hackers identified in the findings.
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Characteristics of Teachers Who Hack Their Pedagogy

———— Idealis

7/ Embrace \ and

(' uncertainty \/ nate
\ /‘

__Teachers Who Hack —
. /
Reflective | \ - Collaborate )

P otilize N\ ==
sourc

77
daptatlve /
Figure 1. Skills and habits of teachers who hack.
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Teachers who hack had personal traits and habits such as reflection and risk-taking and used
their diverse backgrounds to influence their practices. They were highly motivated to improve
their teaching processes. Unsatisfied with being “just” good teachers, teachers who hack were
driven to explore new ways of practice. In this process of exploration and improvement, they
took risks and wisely used the resources around them to reach their goals. They reflected on
their accomplishments, accepted failure as part of the improvement process, and acknowl-
edged the endless possibilities technology offers when it comes to changing their pedagogy.

Teachers who hack were willing to act in uncertainty and accept that there are many possible
answers to the question of how education should be conducted in the twenty-first century.
They were driven to share their new pedagogy with others inside and outside their schools,
even when they faced challenges doing so. They appreciated the support of administration,
the organizational culture of collaboration, and the importance of available resources such as
time, technology, and space.

The study findings have meaningful implications for teacher education. Awareness of the
habits of teachers who hack identified in the study can help designers of teacher-education
programs reframe and modify curriculum and structure choices to promote opportunities for
future teachers to hack their pedagogy. Thus, based on the mental habits and concrete prac-
tices of teachers who hack, I established guiding elements and recommendations to address
questions and dilemmas regarding teacher education programs and integrated these recom-
mendations in the following discussion.

2.2.1. Idealism and passion

Twant to help people integrate technology. I feel passionate about it, like I want the kids to have these
experiences.

Teachers who hack their pedagogy were passionate, idealistic, and opinionated. They loved
the profession. As a veteran teacher participant acknowledged, “The longer I've been here,
the longer I love it. It's not going down; my love for it is increasing, my desire.” With strong
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feelings and beliefs regarding the role of education in society, these teachers cared about
issues at the heart of the educational debate, such as common core or testing, and the ways
they expressed concern demonstrated their emotional investment. For example, one par-
ticipant showed emotional investment, saying, “It was this factory-model thing driving me
nuts.” They also tended to be involved in issues outside the classroom, such as the role of
education in social justice issues such as education for underprivileged kids, race, and gender.

In his book, The Element, Robinson wrote about how finding passion changes everything [15].
The concept applies to teachers. Preparation programs should help students find their pas-
sion and purpose, devoting time and effort for them to identify and understand what they
care about—from sustaining good writing skills or special education to social justice and
environmental issues.

The teacher-preparation process should encourage future teachers to deal with philosophical
questions and critical thinking regarding the role of public education in society [16]. Programs
should encourage students to form their individual identity as educators and answer ques-
tions such as, Why am I a teacher? This process need not conclude at the end of the program; it
is a beginning, familiarizing students to a habit of thinking about higher goals. Teachers who
care deeply about education will be more motivated to choose public systems, change it from
within, and stay in the profession.

2.2.2. Motivation and background

I have an innate desire to compete and be the best at the thing I am trying to do.

The findings indicated that participants frequently raised issues related to motivation —moti-
vation to enter the profession and motivation to act innovatively and hack their pedagogy.

In the study, four participants’ first profession was teaching and four were career changers. A
23-year-old teacher explained he entered the profession because his teachers had influenced
his life: “I became a teacher to make these kids feel like they are successful in something; to
make them feel like they’re loved. And they want to be better people.” Other reasons par-
ticipants gave for their career choice included the influence of parents and experiences from
other educational settings such as summer camps. All four participants who had changed
careers to enter teaching described a time in their lives when they realized teaching would
allow them to feel more meaningful or more satisfied. For example, a participant who had
been an engineer unhappy with that work realized the part he most enjoyed was training oth-
ers—and then realized teaching children might be a better fit for him.

Participants also emphasized their motivation to act innovatively. One teacher described it
as “wanting to be at the cutting edge and then always wanting to be doing something differ-
ent and interesting that’s going to push my thinking.” In addition, participants shared that a
reflective process regarding their educational goals—and even failure to reach those goals—
was a source of motivation to explore new paths.

The hacker profile contemplates the desired profile of teachers accepted into teacher educa-
tion programs and later to public schools. The application for teacher education programs
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should identify candidates with personal traits and life experiences that can help them become
hackers: individuals who demonstrate passion for education and motivation for social justice
causes, who define themselves as creative and thinking outside the box, who have experience
learning in nontraditional schools or with technology, and so on. Schools of education should
broaden the spectrum of applicants and encourage candidates with diverse background to
contribute their unique perspectives and skills to the teaching force. This recommendation
aligns with the goal of U.S. public schools to diversify faculty by all means [17-19].

Another focus should be on career changers who enter teaching after starting their profes-
sional lives in another occupation. My study supports previous findings that showed the
personal qualities and attributes career changers bring to the profession are likely to improve
the quality of teaching and student learning. For example, Williams and Forgasz supported
recruiting career changers in Australia because these teachers bring attributes such as matu-
rity, life experience, work knowledge, skills from other professions and industries, and high
levels of motivation that supplement those school leaders bring to teaching [20]. Teacher edu-
cation programs should continue to create opportunities for career changers to enter teaching
and consider what they need in their pre- and in-service training.

Study participants who had changed careers to teach stated it took them time to realize that
some skills they acquired at other settings were relevant in schools. Previous research also
indicated that teachers who enter the profession with a broader understanding of the goals
of public education or a love of children perform better at their jobs [21]. Even first-career
teachers participating in the study commonly referred to their previous educational experi-
ences such as summer camps or volunteering. Jarvis perceived the individual as a “whole
person made up of the mind and the body [who] comes to a learning situation with a history,
a biography that interacts in individual ways with the experience that generates the nature
of learning,” ([22], p. 101). From the perspective of adult-learning theories, individuals reflect
mostly on the highly structured learning that occurs in classrooms or workshops but also
have much to share about learning in informal settings. Teacher preparation programs should
design strategies to allow students to bring their unique perspectives, habits, and skills from
previous experiences into the conversation.

2.2.3. Teacher education pedagogy

It’s good for students to see adults grappling with problems like that...As a kid, I thought teachers just
knew everything.

Relatively new terms such as online learning, blended—hybrid, and web-facilitated environments
have become part of the education jargon [23]. Teachers are expected to work and teach
with new pedagogies such as project-based learning (PBL), self-directed projects, paper-free
classes, and blended-learning teaching. The new pedagogies emphasize the importance of
real-life learning, an interdisciplinary approach, and the use of technological tools to promote
deep learning [24].

Study participants detailed the pedagogical hacking they initiated in their classrooms. A
high school social studies teacher transformed her classes to be flipped and paperless. An
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elementary school art teacher shared her interdisciplinary teaching, integrating science with
art projects. A second-grade teacher in an urban school used mindfulness to support learn-
ing and classroom atmosphere. These teachers invested time and effort to look at a problem,
learn, and explore new ways to approach their teaching. One participant explained, “I really
believe in not doing the same thing twice. So, this lesson we didn’t do last year, and I probably
won’t do it for another couple of years if I do it again—but there’s definitely a hundred things
I will change about it.” Another participant added the issue of providing twenty-first century
skills, saying when students memorize something, “that’s not education. That was education
1839, when our industrial revolution started. But it wasn’t—it’s not—education now.”

Such scenes of experimenting with new pedagogies and technology, however, are less com-
mon in higher education classrooms than in K-12 schools. Many programs for teacher educa-
tion are still steeped in traditional methodology, which designates mandatory courses and
electives in structured pathways that do not reflect the vision for twenty-first century schools.
Instead, programs should incorporate more of the new ways of teaching that already exist in
the K-12 system. These new methods allow student teachers to own their learning though
independent studies and to experience as a student what it means to learn in a dynamic envi-
ronment [25]. For example, students develop new skill sets while working on a project with
other team members. They learn the benefits and limitations of PBL, behaviors to help coach
and support students, communication skills, and other lessons such as dealing with conflict
and failure [26]. Without such individual experiences, teachers who will teach using PBL will
lack comprehensive understanding and, later in their careers, have a harder time leading their
students.

Another example is blended-learning or hybrid courses. Programs should use technology
to expose student teachers to various ways of teaching using the opportunities technology
provides. Students participating in a blended-learning course will gain a much better sense
of what is important, the structure of this teaching method, and ways to use opportunities to
overcome the challenges inherent in online teaching. Updating teaching and program struc-
ture to mirror better what happens in schools will help student teachers face the obstacles. As
Darling-Hammond and Bransford expressed, teachers who grew up learning traditionally
and then were trained traditionally are still capable of changing their mindsets [27].

Among other priorities, participants stressed the importance of pedagogy that is relevant and
connected to real life. They created learning experiences that encourage students to relate
what they learned in real-life settings and designed opportunities to get away from the school
and connect with experts in authentic work environments. The same should apply when
looking at teacher education programs.

2.2.4. Field-based work

Most (1 = 6) participants stressed the importance of being in the field and interacting with stu-
dents and teachers early in the training process, and 45% of their comments regarding teacher
education connected to being in the field. Three teachers described their fieldwork as the most
meaningful part of their teacher-development training. One stated, “The most valuable, adap-
tive moments —my ability to adapt—came from working with kids. You can’t help kids until
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you understand their thinking, and that doesn’t come from a book. It comes from working,
interacting, with a wide variety of students as much as you can.” Participants also related time
in the field to other program aspects, such as training teachers to set realistic expectations. As
another participant described, “They need to be in the schools all the time. Too many people
don’t realize what they're getting into.”

These results correspond with the literature that recognized the central and crucial role of
fieldwork—time spent in schools and in classrooms [28-31]. Common expressions in the lit-
erature to describe field-based learning, practicum, or student teaching in teacher education
included key factor, [32] program capstone, [27, 33] culminating experience, [34] very important,
[35] critical element, [36] and the bridge between preparation for teaching and the beginning of a
teaching career [37]. All of these expressions indicate the central role attributed to this method
of training future teachers, which can play a significant part in developing future teachers’
sense of engagement with and commitment to the process of reforming the public education
system. The practicum is also expected to support teacher retention and to help novice practi-
tioners adjust better to the profession. This experience can serve as a crucial period of teacher-
identity construction with a possible change in self-perception and professional identity and,
thus, can support constructing professional identities of teachers as change agents.

In my study, the teachers who hack also shared that their mentors inspired and led meaning-
ful learning and development experiences. Programs should structure meaningful time in the
field accompanied by mentoring, support, and reflective practice. The mentoring should be
well structured to provide opportunities for risk-taking and support exposure to progressive
educational models [31]. Based on my study results, I highly recommend residency models
that offer a full year in the field [38] or programs that take place entirely in schools.

Preparation programs should seek to place students in different schools and educational envi-
ronments committed to discussing questions concerning their role in the twenty-first century
public system. Experience in an array of classrooms and public, private, and independent
schools can offer future teachers an opportunity to reflect about different ways to teach and
practice schooling. Exposure to as many teaching styles and teaching roles as possible is a key
factor. Such preservice experiences can also solve the issue of in-service teachers who, due
to scheduling or workload issues, rarely find the opportunity to visit other schools and be
inspired by them. In the study, three participants stated they had directed their own training
by choosing different programs or selecting their practicum sites. One teacher shared that she
received special approval to do a practicum with a teacher she liked but who had less than the
required 3 years of experience. She explained and justified her choice: “I was like, that’s the
person I want to learn from.” Thus, programs should allow greater freedom to student teach-
ers who drive their own learning and development, allowing them to locate the right learning
environment that fits their developmental needs.

Teacher education programs can and should serve as models, as real-life examples of the dif-
ferent methods of teaching and learning —teaching by using the methods they teach—as well
as catalysts for reform in the K-12 educational system. The pedagogy of teacher preparation
programs should model the one desired at the elementary and secondary levels—one that is
relevant, engaging, and includes skills that will become germane later. Creating a teaching
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culture that leads the way for innovation and creativity is important in any higher education
program but has an especially crucial role when preparing the next generation of educational
leaders.

2.2.5. Reflection

That is where 1 think my philosophy in education started to change, because I hated the way I was
teaching it.

Teachers who hack continually reflected on their goals, methods, and progress. Their reflec-
tion identified gaps between the present and desired future, detected problems, and explored
different means to approach problems. As one teacher described openly, “I'm still battling my
traditional teacher self.” Teachers who hack devoted time to learning and acted to improve
practices and outcomes. In this, my study results are consistent with the literature, which
strongly recommended reflective practice as part of teachers’” learning and development, and
which was supported by adult learning theories [21, 39, 40].

Darling-Hammond and Bransford emphasized the importance of reflection to the learning
process because it helps student teachers find alternative strategies for the future and to solve
problems [27]. Boz and Boz found that encouraging student teachers to reflect on their teach-
ing and identify their strengths and areas for development within reflective practice was
essential to learning [35]. Reflection enables future teachers to recognize the limitations of
their personal assumptions, acknowledge other perspectives, consider the moral and ethical
consequences of choices, and clarify the reasoning processes involved in making and evaluat-
ing decisions [40]. Reflection can also support student teachers to think about the different
ways of practicing quality teaching and to examine innovative models for teaching other than
what they had experienced so far [27].

The habits of reflection and critical thinking can be learned, applied, and accomplished.
Teacher preparation programs should help prospective teachers develop the habit of reflect-
ing by using structured assignments that require students to apply critical thinking and
reflection to their own practices or to others they experience during fieldwork. Any segment
of a teacher education program can incorporate the critical thinking skill of looking for gaps
or problems. It does not require a special course; it requires special attention. Every subject
future teachers should know can be processed thought the lenses of critical thinking and
reflection. For example, reflection regarding field observations might include a segment to
help student teachers look at problems in the field and think of possible solutions. Student
teachers can be asked to create their teaching identity, asking themselves questions such as,
Why am I here? What benefit do I bring? What is meaningful about me that I want to bring
into teaching?

Increasing the number of reflecting episodes and enhancing their depth will help future teach-
ers adopt this way of thinking and carry it into their daily teaching routines. “Institutions
that, in general, encourage the teaching methods and the process of modeling devoid of any
historical context or at philosophical base that would encourage critical reflection and that
would lead students to ponder what worked. What did not, and why?” ([16], p. 358).
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Reflection and continual assessment can be accomplished both individually and as part of
an organizational culture that supports collaborative reflection [41] —devoting time to it and
valuing teachers who reflect and share their contemplations.

2.2.6. Adaptation (uncertainty, flexibility, and risk-taking)

As I get older, I realize that I do not want to subscribe to anyway one form of thinking.

In my study, participants expressed adaptation mainly regarding willingness to take risks,
handle or even invite uncertainty, and flexibility. Teachers who hack in school expressed toler-
ance of uncertainty in many occasions and provided examples that demonstrate it. A teacher
who was exploring PBL said, “I love the idea,...everything about it. But there’s nothing out
there that really shows me what to do.” In an ever-changing world, those teachers embraced
the understanding that today’s methods might be not relevant tomorrow and “that’s OK.”
Participants discussed flexibility in two ways, first referring to the amount of freedom schools
give teachers in deciding what and how they teach and second, addressing their ability to
react to changing situations and conditions. The teachers were not expecting linear changes
and welcomed the process itself. One teacher shared, “It’s like you plant this little seed....I
don’t give tests, nothing happens. The sky hasn’t fallen, kids are happy.”

Darling-Hammond and Bransford also emphasized that teachers should be prepared to
become “adaptive experts” who develop skills and knowledge continuously [27]. Khan
referred to embracing uncertainty as the constant adaptation and acceptance that is the nature
of teaching and learning today [42]. Indeed, to create change, one should avoid the status quo
and “shake” the system [42, 43].

Teacher education programs should communicate to students that this uncertainty is part of
the nature of the profession. Teachers work with individuals; no days will look the same and
no lessons can be taught exactly as planned. Understanding this can liberate new teachers and
support them in adopting a hacker identity.

Seven of eight participants spontaneously brought up the subject of taking risks, indicating
they perceive this to be a central issue. One participant explained, “A lot of people I have
interacted with feel worried about like, “What if I do something wrong?” where[as] I definitely
grew up thinking you just try it and if it doesn’t work, you try something else. You have to
actually be quite confident in your ability to fail at things.” Another participant added that to
be an innovator, “you have to be willing to fail in public.” This willingness to admit failure
dominated, as most (n = 6) participants described their own failures.

The risk-taking concept and behavior was also well connected in the results to themes of
pedagogy, innovation, and failure, making it an important characteristic of being an educa-
tional hacker. In addition to a personal inclination toward taking risks, this behavior seemed
connected with experience and professional confidence. Risk-taking was not traditionally
considered a quality of good teachers; nevertheless, it dominates in theories of change [44].
Robinson shared the story of Suzan Jeffers, who wrote the book, Feel the Fear and Do It Anyway,
showing that fear can prevent people from entering a situation in which they feel threatened;
[15] thus, they lose a possible learning experience [45]. Mezirow referred to similar emotions
and claimed the first phase of a learning process is a disorienting dilemma [46].
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Teacher education programs should expose student teachers to the benefits of risk-taking
and create learning opportunities that require them to experience and practice taking risks.
Analyzing success and failure stories, as done in business schools, can provide additional
exposure. Dealing with failure is hard. It requires reflection skills and a trusting environ-
ment but, if done properly, can support teachers” growth and perceptions of themselves as
risk-takers.

Clearly, taking pedagogical risks within the protected environment of higher education or
the practicum is beneficial, but stimulating risk-taking comes with its own risks and should
be implemented with forethought and restraint. For example, it may encourage teachers who
do not have the required knowledge to take risks just for the sake of trying or innovating [47].

2.2.7. Resources and technology

When the study participants talked about resources, they referred to (a) actual resources
such as time, technology, and space and (b) their abilities to obtain and proactively use those
resources —meaning, teachers who hack did not necessary have more assets but worked bet-
ter with what they had. They maximized the use of existing resources or acted to access more
for themselves and their students.

All participants mentioned time as an important and even crucial resource in their ability to
hack their teaching. One stated, “I think it has a lot to do with whether or not you have the
time to innovate and think about things and like trying new things.” The resource of time
was associated with other themes such as collaboration (“Being able to sit down and talk to
your peers is so valuable”), and several teachers stressed that shared time, structured into the
schedule, is necessary to collaborate with colleagues.

In addition to time, teachers who hack discussed technology and its connection with peda-
gogy, new skills, and communication and collaboration tools. Frequently (41%), participants
raised issues related to technology juxtaposed with pedagogy. They shared examples of how
technological tools supported their new pedagogies. For example, one participant gave her
students a project that included making a book trailer and inserting QR codes (matrix bar-
codes) on their individual websites. Another teacher used an app called ChatterPix that can
make a picture talk. She assigned the students a biography project in which they drew a pic-
ture of someone they had researched and then presented the talking picture in the classroom.

In my study, technology influenced participants” communication with students and parents
and served as a personal development tool, a way to collaborate with colleagues, and a peda-
gogical tool in the classroom to support individualize learning. Teachers addressed technol-
ogy in terms of the problems it helped solve or the goals it helped reach, as well as new
challenges it embodied. Their ability to use technology also related to risk-taking. As one
participant commented, “Innovating with technology is feeling comfortable with it.”

The study findings regarding technology’s central role in education reform corresponded
with a plethora of recent reports, books, and articles [48-51]. Alan November, an interna-
tional leader in education technology, made an important distinction between technology
and innovation [51]. He illuminated that not every technology-based learning or teaching is
innovative and stated that educators” focus should move beyond the device and toward the
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design of learning. For example, adding a digital device to the classroom without a funda-
mental change in the culture of teaching and learning would not lead to significant improve-
ment in student learning. Unless clear goals across the curriculum—such as the use of math
to solve real problems—are articulated at the outset, one-to-one computing becomes “spray
and pray” ([52], p. 1).

Teacher education programs have two strategies to influence teachers” use of technology:
They can teach about it or they can practice it. Similar to technology integration into schools,
integration into teacher preparation must serve learning goals and not be conducted just for
the sake of adding technology. Technology is not a tool; it is a platform for learning, sharing
information, connecting, and communicating. Teacher education programs should aspire to
integrate technology and digital citizenship practices into everything. University professors
should serve as role models for good technology integration in everyday learning and teach-
ing, allowing students in education schools to experience for themselves the advantages (and
challenges) of technology integration and then practice it better as teachers.

Another good platform is the practicum phase. The university can encourage on-the-job
learning for student teachers coupled in a mentoring relationship in schools. Universities can
also choose to work with and in K-12 schools that face challenges and practice technology
integration at a high level.

Teacher education programs should encourage students to reflect about their digital experi-
ences in addition to their experiences as learners. This conversation can help future teach-
ers take risks, try new methods, and develop their professional identities as teachers in the
twenty-first century.

2.2.8. Collaboration and learning communities

I don’t think some people realize the importance....You don’t have to be in a bubble, like on an island
by yourself.

Changes in the ways teachers act occur not only in the classroom. Participants in my study
described relationships with others as generally positive ways to share ideas, accept failures,
promote shared goals, solve problems, and brainstorm solutions. One aspect of working with
colleagues regarded mentoring relationships. A young teacher described, “You start to real-
ize again, okay I'm learning and eventually I will be where this person is after 35 years. So
it puts you at ease a little bit, too.” This sentiment holds true not only for novice teachers.
One participant stressed the importance of investing the time to create professional networks.
Another described how communicating with others who do not necessarily think the way she
thinks helped her clarify her own thinking and better articulate her pedagogic principles. A
veteran teacher kept in touch with friends who worked with her at her last school to “bounce
ideas off all the time.”

Teachers who hack tended to subscribe to blogs and were active members of Facebook groups,
allowing them to both inspire and be inspired by educators from all over the world. They
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understood the value of breaking the loneliness of teaching and devoted time and efforts to
being part of a community.

The literature supported the benefits of collaborative practice as well. “The work of educators
in schools is greater than the sum of the individual parts” ([27], p. 13). When writing about
breaking the leadership roles, power stated that schools must see themselves as a part of
“communities of practice,” [3, 18, 53] groups of people who share a concern or a passion for
something they do and learn how to do it better as they interact regularly [50]. Future teachers
should have the habits and skills to collaborate as an integrative part of their actions.

A model in Australia included learning circles, or “learning communities of preservice teach-
ers who are placed together in the same on-campus workshop and in the same school for
their professional experience placement, and who meet regularly throughout the professional
experience for professional dialogue.”([32], p. 197) This practicum model positioned student
teachers as responsible for their own professional learning and for contributing to a profes-
sional learning community, which differed from the passive role usually adopted in a tradi-
tional practicum. Le Cornu explained:

Each participant is not only to share their experiences and learning, but also to listen actively to their
peers and ask enabling questions that will assist their peers to explore on a deeper level their own un-
derstandings of what they are learning ([32], p. 198).

The responsibility for taking an active role and guiding their own learning can help future
teachers navigate an educational environment that is (or should be) continually changing.

Juxtaposed with the importance of collaboration, participants in my study depicted collabo-
ration with colleagues as problematic. They addressed the complexity of maintaining col-
laborative relationships in their day-to-day school lives due to issues of time, technology,
motivation, coordination, and space. Teachers who hack often described themselves in the
school setting using metaphors such as “lone wolf” or “an island.” They discussed some lone-
liness as built into the teaching profession and some as part of the role teachers take upon
themselves. Correspondingly, the literature acknowledged that many teachers feel the school
and district organizational structures often discourage teamwork and that most teaching
work is done alone [27].

Helping prospect teachers reflect on the difficulties and develop strategies to improve their abil-
ity to collaborate also has a place in teacher education. Thus, teacher education programs should
encourage community-of-learner practices during teacher preparation. That way, students
develop the habit of collaboration and understand the benefits of being part of a professional
community.

3. Conclusion

Teachers who hack and can disrupt the public education from within are idealistic and adap-
tive and use resources effectively. The term hacking to describe the innovative actions of public
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school teachers is a not perfect description. Even so, it offers an addition to the existing termi-
nology of teachers as leaders or change agents by acknowledging the risk-taking, creativity,
and open mindedness needed to lead change. The change in term from innovators, leaders, or
change agents to hackers is not merely semantic. It reflects the change in skills teachers need
today —skills that must be recognized, practiced, and improved. As such, teacher education
programs should:

a. Provide students opportunities to be learners in nontraditional environments using pro-
gressive practices that serve as models for and enhance the use of twenty-first century

skills.
b. Expose students to different school systems worldwide.

c. Encourage students to think critically about the philosophical issues and social goals of
education in a democratic society.

d. Design pedagogical experiences and spaces where students will be required to take risks,
experiment, receive feedback, and develop.

e. Emphasize and practice skills for twenty-first century teaching, such as reflection, prob-
lem solving, technology integration, collaboration, and life-long learning.

f. Embolden students to develop their personal identities and goals as educators.

This chapter offers a fresh lens through which to view and restructure teacher education and
school organization to support the desired revolution in public education. As one participant
phrased, “When you're hacking, you're doing something that is not quite traditional, exactly,
and that confronts tradition. It could be playful.” I could not agree more.

Thanks

Thanks to all the teachers who opened their classrooms and their minds and shared their
experiences and perspectives.

Author details

Maya Wizel
Address all correspondence to: maya.wizel@gmail.com

Middlebury College, Middlebury, Vermont, USA

References

[1] Aspen Institute. Leading from the front of the classroom: A roadmap to teacher leader-
ship that works. Aspen Institute Report. 2014. Available from http://www.aspendrl.org/
portal/browse/DocumentDetail?’documentld=2402&download. [Accessed: January 20,
2018]



[10]

[11]

[12]

[13]

[14]

[15]

[16]

Preparing Educational Hackers 115
http://dx.doi.org/10.5772/intechopen.77036

Barth RS. The time is ripe (again). Educational Leadership. 2013;71(2):10-16. Available
from http://www.ascd.org/publications/educational-leadership/oct13/vol71/num02/
The-Time-Is-Ripe-%28 Again%29.aspx [Accessed: January 20, 2018]

Fullan MG. Why teachers must become change agents. Educational Leadership.
1993;50(6):12-17. Available from http://www.ascd.org/publications/educational-leader-
ship/mar93/vol50/num06/Why-Teachers-Must-Become-Change-Agents.aspx [Accessed:
January 20, 2018]

Curiosity Hacked. Curiosity Hacked [Internet]. 2015. Available from www.curiosity-
hacked.org/about.html [Accessed: January 16, 2018]

Hacker. Wikipedia [Internet]. 2017. Available from https://en.wikipedia.org/wiki/Hacker
[Accessed: January 20, 2018]

Harvey, B. What Is a Hacker? Berkeley Electrical Engineering and Computer Sciences.
1985. Available from https://www.cs.berkeley.edu/~bh/hacker.html [Accessed: January
20, 2018]

Wizel M. Teachers as hackers: Implications for 21st century teacher education (doctoral
dissertation). 2017. Available from ProQuest (10288839)

Cochran-Smith M. Ten promising trends (and three big worries). Educational Leadership.
2006;63(6):20-25. Available from ERIC (EJ745556)

Darling-Hammond L. The Flat World and Education: How America’s Commitment to
Equity Will Determine our Future. New York: Teachers College Press; 2010

Sahlberg P. Teachers as leaders in Finland. Educational Leadership. 2013;71(2):36-40.
Available from http://68.77.48.18/RandD/Educational %20Leadership/Teachers%?20as%
20Leaders%?20in%20Finland %20-%20Sahlberg.pdf [Accessed: January 20, 2018]

Shanmugaratnam T. The next phase in education: Innovation and enterprise. Paper pre-
sented at the Ministry of Education Work Plan Seminar; 2003; Ngee Ann Polytechnic,
Singapore

Comer JP. Leave No Child Behind: Preparing Today’s Youth for Tomorrow’s World.
New Haven: Yale University Press; 2004

DuffyF,CourageM.Passion,and Vision: A GuidetoLeadingSystemicSchoolImprovement.
Lanham: Scarecrow Press; 2003

Elmore RF, City EA. The road to school improvement: It's hard, it's bumpy, and it takes
as long as it takes. Harvard Education Letter. 2007;23(3):1-3. Available from http://hepg.
org/hel-home/issues/23_3/helarticle/the-road-to-school-improvement_229 [Accessed:
January 20, 2018]

Robinson K, Aronica L. The Element: How Finding Your Passion Changes Everything.
New York: Viking; 2009

Semel SF, Sadovnik AR. “Schools of Tomorrow,” Schools of Today: What Happened to
Progressive Education. New York: Peter Lang;1999



116  Contemporary Pedagogies in Teacher Education and Development

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

National Center for Education Statistics. Teachers Trends. Vol. 2012. Washington:
Institute of Education Sciences; 2012

U.S. Department of Education. The Secretary’s Sixth Annual Report on Teacher Quality:
A Highly Qualified Teacher in Every Classroom. Washington: Author; 2009

U.S. Department of Education. The State of Racial Diversity in the Educator Workforce.
Washington: Author; 2016

Williams J, Forgasz H. The motivations of career change students in teacher education.
Asia-Pacific Journal of Teacher Education. 2009;37(1):95-108

Darling-Hammond L, Holtzman DJ, Gatlin SJ, Heilig JV. Does teacher preparation mat-
ter? Evidence about teacher certification, teach for America, and teacher effectiveness.
Education Policy Analysis Archives. 2005;13(42). DOI: 10.14507/epaa.v13n42.2005

Merriam SB, Caffarella RS, Baumgartner LM. Learning in Adulthood: A Comprehensive
Guide. San Francisco: Jossey-Bass; 2007

Archambault L, Crippen K. K-12 distance educators at work: Who's teaching online
across the United States. Journal of Research on Technology in Education. 2009;41(4):363-
391. DOI: 0.1080/15391523.2009.10782535

Fullan M, Langworthy M. Towards a New End: New Pedagogies for Deep Learning.
Seattle: Collaborative Impact; 2013. Available from http://redglobal.edu.uy/wp-content/
uploads/2014/07/New_Pedagogies_for_Deep-Learning_Whitepaperl.pdf [Accessed:
January 20, 2018]

Schwartz, K. What would Be a Radically Different Vision of School? [Web Log Post].
2014. Available from https://ww?2.kqed.org/mindshift/2014/02/21/what-would-be-a-rad-
ically-different-vision-of-school/ [Accessed: January 20, 2018]

Blackbourn JM, Bunch D, Fillingim J, Conn T, Schillinger D, Dupree J. Challenging ortho-
doxy: Problem based learning in preservice teacher training. Journal of Instructional
Psychology. 2011;38(3):140-153. Available from ERIC (E]J966918)

Darling-Hammond L, Bransford ]. Preparing Teachers for a Changing World: What
Teachers should Learn and Be Able to Do. San Francisco: Jossey-Bass; 2005

Grudnoff L. Rethinking the practicum: Limitations and possibilities. Asia-Pacific Journal
of Teacher Education. 2011;39(3):223-234. DOI: 10.1080/1359866X.2011.588308

Lampert M. Learning teaching in, from, and for practice: What do we mean? Journal of
Teacher Education. 2010;61(1-2):21-34. DOI: 10.1177/0022487109347321

McDonnough JT, Matkins JJ. The role of field experience in elementary preservice
teachers’ self-efficacy and ability to connect research to practice. School Science &
Mathematics. 2010;110(1):13-23. DOI: 10.1111/j.1949-8594.2009.00003.x

Tillema HH, Smith K, Leshem S. Dual roles—Conflicting purposes: A comparative
study on perceptions on assessment in mentoring relations during practicum. European
Journal of Teacher Education. 2011;34(2):139-159. DOI: 10.1080/02619768.2010.543672



[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[41]

[42]
[43]

[44]

[45]
[46]

Preparing Educational Hackers
http://dx.doi.org/10.5772/intechopen.77036

Le Cornu R. Changing roles, relationships and responsibilities in changing times. Asia-
Pacific Journal of Teacher Education. 2010;38(3):195-206. DOI: 10.1080/1359866X.2010.
493298

Anderson D. The role of cooperating teachers” power in student teaching. Education.
2007;128(2):307-323. Available from ERIC (E]816874)

Baumgartner F, Koerner M, Rust FO. Exploring roles in student teaching placements.
Teacher Education Quarterly. 2002;29(2):35-58. Available from ERIC (E]J651378)

Boz N, Boz Y. Do prospective teachers get enough experience in school placements?
Journal of Education for Teaching: International Research and Pedagogy. 2006;32(4):353-
368. Available from ERIC (E]J753808)

Spooner M, Flowers C, Lambert R, Algozzine B. Is more really better? Examining
perceived benefits of an extended student teaching experience. Clearing House: A
Journal of Educational Strategies, Issues and Ideas. 2008;81(6):263-270. DOI: 10.3200/
TCHS.81.6.263-270

Weaver D, Stanulis RN. Negotiating preparation and practice: Student teaching in the mid-
dle. Journal of Teacher Education. 1996;47(1):27-36. DOI: 10.1177/0022487196047001006

Scott JL, Teale WH. Redesigning teacher education programs: How high can we fly?
Reading Teacher. 2010;64(4):291-293. DOI: 10.1598/RT.64.4.11

Drago-Severson E. Leading Adult Learning: Supporting Adult Development in our
Schools. Corwin: Thousand Oaks; 2009

Lee GC, Wu CC. Enhancing the teaching experience of pre-service teachers through the
use of videos in web-based computer-mediated communication (CMC). Innovations in
Education and Teaching International. 2006;43(4):369-380. DOI: 10.1080/14703290600
973836

Drago-Severson E. Conceptual changes in aspiring school leaders: Lessons from a uni-
versity classroom. Journal of Research on Leadership Education. 2011;6(4):83-132. DOI:
10.1177/194277511100600401

Khan S. The one World Schoolhouse: Education Reimagined. New York: Twelve; 2012

Fullan M. Leadership for the 21st century: Breaking the bonds of dependency.
Educational Leadership. 1998;55(7):6-10. Available from http://staff.unak.is/not/runar/
Bifroest/Fullan_1998.pdf [Accessed: January 20, 2018]

Heifetz RA, Linsky M, Grashow A. The Practice of Adaptive Leadership: Tools and
Tactics for Changing your Organization and the World. Cambridge: Harvard Business
Press; 2009

Jarvis P. Adult Learning in the Social Context. Oxford: Routledge; 2012

Mezirow ]. Understanding transformation theory. Adult Education Quarterly. 1994;
44(4):222-232. DOI: 10.1177/074171369404400403

17



118 Contemporary Pedagogies in Teacher Education and Development

[47]

[50]

[52]

[53]

Sherman SC. Haven’'t we seen this before? Sustaining a vision in teacher education for
progressive teaching practice. Teacher Education Quarterly. 2009;36(4):41-60. Available
from ERIC (E]870214)

U.S. Department of Education. Transforming American Education: Learning Powered
by Technology. Washington: Author; 2010

Christensen CM, Horn MB, Staker H. Is K-12 Blended Learning Disruptive? An
Introduction of the Theory of Hybrids. Lexington, MA: Clayton Christensen Institute
for Disruptive Learning; 2013. Available from http://www.christenseninstitute.org/wp-
content/uploads/2013/05/Is-K-12-Blended-Learning-Disruptive.pdf

Duffey D, Fox C. National Educational Technology Trends 2012: State leadership empow-
ers educators, transforms teaching and learning. Washington DC: State Educational
Technology Directors Association (SETDA); 2012

Moroder K. Encouraging the conversation: Strategic integration of technology. In:
Learning Personalized. Available from http://www.edtechcoaching.org/2013/05/encour-
aging-conversation-strategic.html. 2013. [Accessed: January 20, 2018]

November, A. Clearing the confusion between technology rich and innovative poor:
Six questions. November Learning. [Internet]. 2016. Available from http://november-
learning.com/educational-resources-for-educators/teaching-and-learning-articles/walk-
through-for-innovation-six-questions-for-transformed-learning/ [Accessed: January 20,
2018]

Power P. Breaking the Leadership Rules: What Is the Educational “Bottom Line?” Paper
presented at the Curriculum Corporation Conference, Breaking the Leadership Rules;
2004; Hobart, Australia



