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ABSTRACT
This research explored how digital leaders, being teachers responsible for
integrating technologies into teaching, envisaged their roles. Bottom-up
content analysis of metaphors from 55 digital leaders revealed a typology
describing them as change agents across three ‘extent’ and two ‘depth’
dimensions. Most leaders described the extent of change associated with
their role consistently with the Islands of Innovation and Comprehensive
Innovation frameworks, rather than the broader School Communities of
Innovation approach. Most metaphors reflected superficial change rather
than fundamental change. Although the digital leader role was created to
spur innovative change, this is not how most educational practitioners
envisage it.
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Introduction

The knowledge society is characterized by constant and rapid changes (Priestley, 2011).
Accordingly, education systems around the world are constantly adapting through systemic
reforms in order to improve, innovate, and prepare students to function successfully in constantly
changing environment (Day & Smethem, 2009; Fullan, 2011; Luttenberg et al., 2013). One of the
systemic Israeli educational reforms relates to digitization and the need to integrate innovations
in schools (Blau & Hameiri, 2017; Blau & Shamir-Inbal, 2017). The reforms resulted in a need
for the professional development of educators involved in leading the change, from the national-
level educational policymakers to the technology-enhanced learning (TEL) coordinators in
schools, with such professional development offered in teacher professional development centers
and in the education departments of local authorities (Avidov-Ungar & Shamir-Inbal, 2017).

One of the new roles established in this context of integrating innovation in education is that
of digital leader (Ministry of Education (MoE), 2018). Since 2010, the Israeli education system
has implemented a national program called “Adjustment of the Education System to the 21st
Century”. The program encompasses hundreds of elementary and middle schools. The purpose of
this program is to integrate digital technologies to improve teaching, learning, and assessment
processes in schools (MoE, 2018). In this context, digital leaders need to demonstrate knowledge
and experience in the integration of technology in an educational context (Sterrett & Richardson,
2019). In Israel and in other countries digital leadership in education is mainly conducted by ICT
coordinators of various types (e.g., Moreira et al., 2019; Razak et al., 2019). Namely, digital leaders
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can hold a variety of positions: senior regional and national-level ICT teacher trainers and super-
visors, innovative school principals, ICT coordinators in municipal education departments, and
leaders of innovation centers in local community centers. Their role contains three main compo-
nents: a pedagogical component, in relation to the curriculum and teachers they lead; a techno-
logical component, in relation to appropriate technology integration by these teachers; and an
organizational, managerial component, in relation to the teachers’ and principal’s attitudes to
change in organizations they lead (Avidov-Ungar & Shamir-Inbal, 2017; Kabugo & Kakeeto,
2019; Sterrett & Richardson, 2019).

When reforms are forced by policy-makers, they may raise resistance among the practitioners
who are supposed to integrate them (Day & Smethem, 2009). The success of educational reform
depends primarily on educators in middle-leadership positions, their belief that the reform is
necessary, and their sense of responsibility toward achieving its outcomes (Konopasky & Reybold,
2015). Educators in middle-leadership positions need to be in contact with the educational pol-
icy-makers on the one hand and with school principals and staff, on the other hand. They hold a
complex role as ‘agents of change’ who aim to reduce resistance and encourage a willingness to
change in their organization (Avidov-Ungar & Shamir-Inbal, 2017). Crucial elements in leading
positions that promote comprehensive reform are intrinsic motivation for educational improve-
ment and teamwork (Fullan, 2011). In the context of TEL, educators holding the position of
digital leaders need to take responsibility for promoting reforms effectively (Sterrett &
Richardson, 2019).

Previous studies (e.g., Avidov-Ungar, 2016; Blau et al., 2018; Mahlios et al., 2010; Pinnegar
et al., 2011; Tait-McCutcheon & Drake, 2016) used metaphors as a tool to examine how teachers
and other educational practitioners perceive their professional identities and to shed light on their
beliefs and feelings regarding teaching. In addition, several studies (e.g., Erickson & Pinnegar,
2017; Ganon-Shilon & Schechter, 2017) explored the use of metaphors to describe teachers’ or
school principals’ roles in leading systemic change. However, it appears that metaphors have not
been used to explore the unique role of educators involved in leading systemic changes. Thus,
this study aimed to analyze the metaphors used by digital leaders in order to reveal hidden per-
spectives regarding the components and characteristics of their new role in leading innovation,
based on the educational reform policy, in their schools, regions, or districts.

Frameworks and literature review

Leading innovative changes in education systems

The search for ways to integrate innovation into education leads to examining the characteristics
of effective integration (Luttenberg et al., 2013). The characteristics of integrating innovation in
education are related to the extent of change, namely, whether technological integration occurs
within the teaching staff, or between teachers, students, and parents (Blau & Hameiri, 2012,
2017), and to the depth of the change, namely, whether the change is superficial or fundamental
(Fullan, 2011).

The extent of the change

There have been an increasing number of educational technology-integration projects in the edu-
cational system, with these projects employing two main models: the Islands of Innovation model
and the Comprehensive Innovation model. According to the Islands of Innovation model, techno-
logical innovation is integrated on a small scale within an organization. In many cases, the inte-
gration is conducted as a pilot project among a selected group, such as a particular age group, a
curricular topic, schools in a certain community, or a particular instruction method. Thus, the
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innovation is implemented only by a small fraction of the educational staff and is usually focused
on a particular content area or a particular task (Avidov-Ungar & Eshet-Alkalai, 2011). The
Islands of Innovation model usually leads to more superficial changes, which mainly involve
minor changes in behavior, without significant changes in organizational culture, norms, and
basic assumptions (Fullan, 2011; Shamir-Inbal et al., 2009).

In contrast, in the Comprehensive Innovation model, the technology is integrated into all levels
of the organization. It is adopted by most of its members and involves most of the organizational
components (Blau & Hameiri, 2017). The comprehensive model derives from the assumption that
the successful integration of innovations requires fundamental, radical changes in basic organiza-
tional assumptions and the adoption of new paradigms and perspectives (Genlott et al., 2019). In
the comprehensive model, innovations are integrated at all organizational levels. In a school con-
text, this would involve systemic changes, such as changes in the school structure and the role of
teachers. Thus, the comprehensive innovation model leads to more fundamental changes, which
affect core values and basic assumptions in the organization (Blau & Shamir-Inbal, 2017).

In some cases, comprehensive integration of innovation in an entire educational organization
may not be sufficient, and, in addition to technology integration among the teaching staff, suc-
cessful change in schools requires the involvement of all stakeholders. The ultimate goal of each
educational change is improving the learning and educational outcomes of students. Therefore,
fundamental change should include not only teaching staff, but also involve students, their
parents, and/or a school community (Blau & Hameiri, 2017). This approach, called School
Community of Innovation model, was empirically tested in the context of school-related commu-
nication through large-sample comparisons between the adoption of an online school database by
teaching staff and its adoption by teachers, students and their parents (Blau & Hameiri, 2010,
2012). The findings revealed that the adoption of the database by teachers and families, (i.e., a
School Community of Innovation) leads to a higher level of pedagogical data exchange and more
animated e-communication among teaching staff, compared with exchanging data among teachers
only (i.e., the Comprehensive Innovation model).

The depth of the change

To generate a significant change, it is important to consider how it affects different aspects of
organizational culture (Ahrne & Brunsson, 2019; Elsmore, 2017). Integration of innovations in
educational organizations is often supported by facilitators whose role is to help the education
system, in general, and schools, in particular, translate the change into practices, work routines,
pedagogy, and assessment (Avidov-Ungar & Hanin-Itzak, 2017; Kabugo & Kakeeto, 2019).

In this context, two levels of change are usually distinguished. The first level is superficial
change (Pardo del Val & Mart�ınez Fuentes, 2003) or ‘first order change’, (Genlott et al., 2019)
meaning change in parts of the organization or among some individuals. Such change is
expressed as an improvement in existing practices without changing the essence or characteristics
of the organization. This change usually reflects small alterations and takes place through tools
that already exist in the organization.

The second type of change is fundamental, radical change (Pardo del Val & Mart�ınez Fuentes,
2003) or ‘second order change’ (Genlott et al., 2019). This change affects the system as a whole
and not just some of its components (Pardo del Val & Mart�ınez Fuentes, 2003). It includes super-
vised pre-determined steps aimed at producing a substantial transition in the organization’s struc-
ture, roles, or basic assumptions (Fullan, 2011; Shamir-Inbal et al., 2009). To reach a deeper and
more integrated understanding of the processes taking place in organizations, researchers may
use metaphors that express people’s perspectives (Amin, 2015; Bardakci & €Unver, 2020).
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Metaphors to explore the pedagogical, technological, and organizational aspects in
educational organizations

Metaphors constitute not just elements of speech, but an essential mechanism of the mind that allows
the elaboration of previous experiences (Zhao et al., 2010) as well as filtering and making sense of
new experiences (Blau et al., 2018). They are mental constructs that lie beneath the service of a per-
son’s awareness and use analogies to frame and define experiences in order to construct meaning
(Erickson & Pinnegar, 2017; Konopasky & Reybold, 2015). Importantly, metaphors provide insights
into ideas that are not explicit or consciously held (Amin, 2015). They link the projection of one
schema to another to organize thinking, structure the way people perceive situations, and influence
their behavior (Mahlios et al., 2010; Pinnegar et al., 2011; Seung et al., 2011). Thus, metaphors can be
understood as psychological models that lead to new forms of conceptual insights (Zhao et al., 2010).

In an educational context, metaphors allow researchers and practitioners to make concepts
more concrete by associating them with something familiar (Linn et al., 2007). Importantly, the
use of metaphors narrows the gap between tacit and explicit knowledge about teaching and learn-
ing processes (Mahlios et al., 2010). Moreover, metaphors can also be useful for analyzing inte-
gration of TEL and understanding the perspective of those who lead these processes (Bardakci &
€Unver, 2020; Blau & Shamir-Inbal, 2017; Shamir-Inbal & Blau, 2016).

In the context of TEL, Shamir-Inbal and Blau (2016) expanded the typology of digital learning
metaphors previously suggested by Carenzio and colleagues (Carenzio et al., 2014). Shamir-Inbal and
Blau’s typology consists of five metaphors of digital learning used by teachers in descriptions of TEL
activities. (a) The toolbox metaphor describes the use of apps appropriate for achieving learning goals.
(b) The active player metaphor refers to the potential of technology to enhance the active participa-
tion of students in the learning process. (c) The creative mind metaphor describes learning processes
and outcomes in which students use technologies to express their ideas in creative ways. (d) The
shared desktop metaphor refers to the use of digital tools for either technology-enhanced face-to-face
or online collaborative learning in teams. (e) The inter-connected world metaphor describes the digital
connection of the classroom to the world for interactions with experts or peers. This bottom-up typ-
ology of digital learning metaphors was further replicated in a top-down coding of the pedagogical
perspectives and practices of ICT leaders (Blau et al., 2018).

In educational leadership literature, metaphors have been used to describe characteristics and
types of leadership (Singh, 2010). Metaphors can explain policy-makers’ understanding regarding
leadership and how it unfolds in the context of a reform (Ganon-Shilon & Schechter, 2017). For
example, Lumby and English (2010) identified seven metaphors for educational leadership:
machinery, accounting, war, sports, theater, religion, and lunacy. Each of these seven metaphors
has been used in the policy discourse to frame different dimensions of leadership. Reitzug et al.
(2008) described how metaphors have changed over time in response to the high accountability
currently required of the education system. Consistent with these requirements, leaders have
adopted a more bureaucratic, scientific management approach, perceiving themselves more as
“inspectors” rather than as “facilitators of teacher growth” (Luttenberg et al., 2013).

To the best of our knowledge, despite the promise of metaphor analysis, only a few studies have
used this methodology to explore educators’ perspectives on teaching-learning processes (e.g., Farrell,
2016; Shamir-Inbal & Blau, 2016), teacher professional development (e.g., Tait-McCutcheon & Drake,
2016), and especially, the integration of educational reforms, in general, and in reforms related to
TEL, in particular. Thus, the aim of this study was to analyze metaphors in order to reveal digital
leaders’ perceptions of their role in integrating innovative TEL as a part of educational reforms.

The Israeli context for integrating technologies in the education system

As mentioned before, ten years ago the Israeli education system implemented a national program
called “Adjustment of the Education System to the 21st Century” (MoE, 2018). The program

4 O. AVIDOV-UNGAR ET AL.



encompasses hundreds of elementary and middle schools that constitute approximately 50% of
Israeli educational institutions. This program promotes the integration of digital technologies to
improve teaching, learning, and assessment processes in schools through digital leaders. The pro-
gram focuses on pedagogical, technological, and organizational aspects and relies on support and
resources from national and local-level authorities. To convert schools into digital organizations,
the program aimed at integrating technologies into the curricula, developing the digital literacy of
teachers and students, and using technology to foster independent learning and teamwork rather
than whole-class instruction. Additionally, the program includes the integration of advanced
teaching practices, such as technology-enabled collaboration within and between schools, digital
communication within the school community and beyond, and the promotion of digital commu-
nication with school principals, teaching staff, students, and parents (Blau et al., 2018; Shamir-
Inbal et al., 2009). These teaching practices created a link between classroom and homework
activities through class digital environments. Finally, it includes an educational focus on ethical
issues in technology-enhanced learning and assessment (Blau & Eshet-Alkalai, 2017; Ministry of
Education (MoE), 2018; Sidi et al., 2019).

Digital leaders are agents of change in this national program. Their role is to lead integration
of innovative technology into the educational system and to cope with the resistance typically
inherent in organizational changes. Digital leadership requires up-to-date pedagogical-techno-
logical and organizational knowledge (Avidov-Ungar & Shamir-Inbal, 2017). In order to meet the
demands for this role, digital leaders need to be self-confident, independent, and proactive, and
be able to suggest strategies for integrating technologies into the teaching-learning processes
(Sheninger, 2019). Consequently, digital leaders need to be involved in decision-making processes
and form part of a professional learning community (Shepherd, 2019).

Preparing digital leaders requires a special kind of professional development (Kabugo &
Kakeeto, 2019). Thus, in 2018 the Israeli MoE (2018) designed a professional development pro-
gram for outstanding digital leaders who are eager to lead educational innovations and to exert
influence in the areas of their responsibility (see details in the Method section).

Research goals and questions

The purpose of this study was to examine the role of educational practitioners who hold the
responsibility of leading this systemic change, namely, digital leaders, consistently with the top-
down policy of integrating innovations in the education system. It focused on those regarded by
the MoE as outstanding practitioners. We explored how leadership characteristics were reflected
in the metaphors the digital leaders used during professional development to describe their role
and actions.

Previous studies that analyzed teacher metaphors focused mainly on three areas: (a) identifica-
tion and conceptualization of teachers’ metaphors; (b) associations between teachers’ metaphors,
their beliefs, and professional knowledge; and (c) the consistency of the metaphors with teaching
practice (Amin, 2015; Erickson & Pinnegar, 2017). There is a shortage of studies that use meta-
phor analysis to examine the role and characteristics of leaders in educational reforms in general
and digital leaders in particular. In this context, our study aimed to explore the following research
questions:

1. What are the characteristics of digital leaders as agents of change?
2. Which types of metaphors do digital leaders use to describe their role?
3. What types of digital leadership emerge from metaphorical representations of their role as

leaders of change and their practices in educational technology integration?
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Methods

To understand the role of digital leaders, this research employed a qualitative methodology in
accordance with the principles of the Grounded Theory (Corbin & Strauss, 2014), which extracts
data from the participants’ narratives. This methodology draws on the participants’ descriptions
of their experiences and their interpretation of these experiences, which can enable researchers to
understand phenomena in the context in which they occur. Moreover, to understand the hidden
beliefs of the participants, we analyzed metaphors they used to describe their role, perspectives,
and practices.

Participants and context

The study was conducted in the context of a teacher professional development program designed
for outstanding digital leaders who were chosen by the MoE after examining their suitability for
this program. Fifty-five educators, 12 men and 43 women, senior instructors from all over the
country, were chosen to participate in the program. In addition to being geographically dispersed,
the participants were culturally diverse, including secular and religious, Hebrew-speaking and
Arabic-speaking instructors. Among these digital leaders were ICT coordinators in the education
departments of municipal authorities, senior regional and national-level ICT teacher trainers and
supervisors, innovative school principals, and leaders of innovation centers in local community
centers. Such a diverse and representative sample added generalizability to our findings with a
national-level sample of digital leaders. The participants were aged 35–57 years. Their average
years of teaching experience was 16 years and their experience in training teachers was, on aver-
age, 10 years.

The program deals with defining the role of the digital leader as the one who leads change
processes related to technology-enhanced learning, teaching, and training. The goals of the
teacher professional development program were: (1) to define the personal and organizational
aspects of the digital leader’s role, (2) to experience independent and collaborative learning and
peer-teaching on subjects related to technological-pedagogical and organizational innovations,
and (3) to plan and deliver an innovative project that put into practice ideas learned in
the program.

The program of 120 annual academic hours was conducted in an Israeli higher education insti-
tution in a hybrid manner, combining distance synchronous and asynchronous learning with
face-to-face meetings. An example of an asynchronous activity is self-presentation through
designing and publishing online a digital business card that describes their role as digital leaders.
Synchronous sessions were conducted via Zoom videoconferencing, which is adopted by the MoE
for synchronous training. The Zoom application uses a digital camera and headphones and ena-
bles optimal spontaneous interactions by all the participants, screen sharing, and assigning a
group of learners to different virtual ‘rooms’ to facilitate teamwork and interactions between the
lecturers and teams (Blau et al., 2017; Weiser et al., 2018). The face-to-face meetings in the class-
room were used for presentations by leading academic and professional guest-lecturers, to con-
duct discussions, for peer learning and teaching, and for final project planning. In addition, the
program included three field trips to innovative organizations.

Instruments

The research employed the analysis of artifacts designed by the participants and documents
openly published by them on the web. We analyzed: (a) digital business cards (N¼ 55), designed
by the participants, in which they described their role and practices as digital leaders. The cards
included the participant’s perception of ‘what it means to me to be a digital leader’ and ‘what I
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consider a success in my job as a digital leader.’ Some of the participants (N¼ 33) added explana-
tions and metaphorical representations illustrating their leadership. In addition, (b) the partici-
pants wrote reflections (N¼ 55) describing their role, detailing their practices and activities they
conducted, as well as reflecting on the opportunities and challenges that digital leadership
involves in the educational context.

Procedure

The analysis of statements and the collected metaphors were grouped into categories that created
common themes that allowed the researchers to understand the role of the digital leader. Data
analysis included open bottom-up coding to define and characterize the phenomenon according
to the typology emerged from the data (Strauss & Corbin, 1994). The collection of metaphors
served as a trigger for thematic analysis (Inbar, 1991). Relying on the conceptual framework for
the representation of Planning Metaphors (Inbar, 1996), we suggested a typology that describes
the different practices adopted by digital leaders to integrate digital technologies in schools. This
was based on the metaphors that they used to describe their role and practices using two different
lenses, the extent and the depth of the change. The extent of the change was measured by the lev-
els in which the innovations were integrated in the organization. The depth of the change was
distinguished by two levels: first (superficial change) or second degree (fundamental, radical
change). These metaphors and representative citations are presented in Table 1 in the Results.
Note that Hebrew is a highly gendered language, and the translation retains the gender used by
the speaker.

The analysis unit was a participant (not a statement). A research assistant trained by the
researchers conducted the coding. To ensure the reliability of the coding, 25% of the statements
were re-coded by three additional raters and a few disagreements were discussed until consensus
was reached. The coding presented in the next section is the consensus coding of the four raters.

Results

This section describes the use of metaphors by the digital leaders to describe their functioning
and, through that, to glimpse their perceptions of their role. In line with the research questions,
the findings are organized in three sub-sections: (a) the characteristics of the digital leaders’ as
agents of change; (b) the types of metaphors digital leaders used to describe their role; and (c)
the types of digital leadership and their practices.

The characteristics of the digital leaders’ role

The narratives of the digital leaders related to two main dimensions of the description of their
role: the extent and the depth of the intended innovative change.

The extent of the intended change
The three components were described by the participants when they envisaged the extent of pos-
sible changes detailed below: island of innovation; comprehensive innovation; and community of
innovation. Fewer than half of the digital leaders (14/33; 42%) spoke about changes at the level of
the teachers and the curriculum, with this categorized as a local change that is an island of innov-
ation, consistently with participants’ descriptions of the innovation as local and taking place in a
specific area. Such change does not spread and does not affect the entire organization and cer-
tainly does not have any effect outside the organization. For example, one of the digital lead-
ers noted:
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Table 1. Metaphors Describing Digital Leaders’ Roles and Representative Quotes.

Category Metaphors Representative quotes

Metaphors
emphasizing digital
leader’s guidance
and leadership role

ship’s captain The captain of a ship ‘is a leader who guides the voyage, and
leads the organization to a safe haven.’

Moses the leader
(Biblical figure)

‘I see the digital leader as Moses leading his people in the
desert after leaving Egypt. Like Moses, the digital leader
encounters difficulties and resistance and needs to find
creative solutions. Moses is the trail breaker but also he is a
leader who speaks as an equal.’

Dorothy (a figure from
The Wizard of Oz)

‘For me, being a digital leader means following a path like
Dorothy from the ’Wizard of Oz’. It means going on a
wonderful journey, to an unfamiliar place beyond the
rainbow, coping with difficulties, collecting and leading new
friends on the way to the goal.’

Metaphors describing
creativity,
exploration,
and searching

discovering new lands ‘A digital leader is like someone discovering new lands, whose
purpose is to conquer sites that have not yet been
conquered… a Columbus of education, who sees beyond
the horizon… .’

artist ‘A digital leader is like being an artist who paints the same
object from several viewpoints, deconstructing and
reconstructing the existing information on the same object –
and in this way the digital leader is also required to have
several viewpoints and the ability to deconstruct and
reconstruct their hidden knowledge and to adapt it to
the field.’

jigsaw puzzle maker ‘A digital leader is one who knows how to compose a puzzle
with many pieces and knows how to put each piece in
exactly the appropriate place.’

member of space team ‘A team member on the Enterprise spacecraft: optimistic,
curious, proactive, searching, discovering, offering new
connections between topics, combining different
technologies. Someone who needs to escape from local life
into space.’

octopus as flexible-
leadership-hub

‘A digital leader is like an octopus: each arm is connected to
another, each arm has different support systems, each arm
requires a different type of professionalism, each arm requires
a different kind of consideration, and to be sufficiently
flexible in order to lead change.’

writer of a fantasy novel ‘To be a digital leader is like writing a fantasy novel, a person
who can think ’outside the box’, creates and builds
new worlds’

Metaphors of
movement and
showing the way

flying a drone ‘Being a digital leader is like flying a drone, it’s an opportunity
to perceive the overview, to observe the work in my
organization from a broader perspective.’

lighthouse ‘To be a digital leader is like being a lighthouse. Although it is
located on the land, it stands high looking out at what is to
come and continually searching for new ships. It constitutes a
ray of light for those who hesitate to come close and offers a
haven for new promises that arrive from near and afar. It
stands up straight even in a storm, determined to help and
to bring new ways close and to gather them to a safe harbor
… connecting, observing, the first to accept and lead.
Looking out at what is to come and continually innovating,
constituting a ray of light.’

cog-as-first-mover ‘To be a digital leader is like a small cogwheel that moves an
entire system of cogwheels in a machine, to move an entire
system forward.’

engine ‘To be a digital leader is to be an engine that changes the way
of learning’

way-signs ‘For me being a digital leader is like way signs on the trail to
effective digital teaching and learning.’

dance instructor ‘Being a digital leader is like being a dance instructor,
demonstrating and explaining while moving and enjoying
himself together with the dancers.’
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“The digital leader is someone from whom we learn. His/her role is to talk to teachers and their students
about a certain subject-matter, but also to rely on his/her own perceptions and experiences.”

Some of the digital leaders (12/33; 36%) demonstrated wider changes at the organizational level. These
changes involved connecting several islands of innovation or several initiatives and therefore influenced
the entire organizational culture. This was an organizational change in the level of comprehensive innov-
ation. Thus, for example, one of the leaders remarked, ‘Digital leaders bring innovations in diverse learn-
ing contexts into the school. He leads improvement of teaching and learning processes and use his
pedagogical and technological skills and promotes changes in the school’s learning culture.’

A smaller proportion of the digital leaders (6/33; 18%) spoke about changes at the level of the
community outside the school organizational space. These changes included, for example, leader-
ship of a municipal project that involved a variety of organizations or teamwork that included
the participation of stakeholders outside the educational organization. These changes extend
beyond the boundaries of the organization into a community space, and thus constitute School
Communities of Innovation. Thus, for example, one of the digital leaders explained, ‘Leading
municipal projects can include, for example; organizing a seminar for school principals in the
region, guiding staff in designing teaching activities that include inter-school collaboration, or
reinforcing a community of digital leaders in the region.’

The depth of the intended change
The digital leaders described the characteristics of the change and the process of integrating
innovation as either superficial or fundamental. Most of the digital leaders (23/32; 72%) saw the
change as occurring mainly at the level of behavior, language, and symbols, that is, a superficial,
first order change. The level of risk the leaders were willing to take was relatively low and the
steps for advancement and integration of the change were limited. Thus, for example one of the
digital leaders noted:

“A digital leader understands the process of digital transformation in educational contexts. S/he has the
initiative and is able to lead changes in teaching through technology integration in a balanced and
incremental manner, tailored to the level of different teachers.”

Fewer respondents (10/32; 30%) viewed their role from a top-down perspective, that is, they
considered that all participants involved in the change were required to change their views,
norms, and values. This change was defined as a second order change, a fundamental, radical
change in which the perception of teaching was completely altered due to the use of appropriate
technologies. Thus, for example, one digital leader remarked: ‘Digital leaders are change agents
that lead digital innovation and learning that breaks frontiers of time-and-place. They encourage
advanced, innovative and entrepreneurial thinking.’

Types of metaphors to describe the digital leader’s role

The analysis of the metaphors used by the digital leaders to describe their role revealed three
main areas: (1) metaphors describing guidance and leadership; (2) metaphors of creativity, explor-
ation, and searching, and (3) metaphors of movement and showing the way, as described in Table
1. The participants themselves suggested all the metaphors presented in this table.

Types of digital leaders that emerged from the participants’ metaphors

The typology described in Table 2 shows six digital leader types with respect to their functioning
to integrate technologies in their organization. We characterized the types by metaphors used by
the digital leaders themselves.
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The first type of digital leader: cog-as-first-mover
Leaders of this type perceive their responsibility as integrating the digital change in the local area.
The cogwheel metaphor represents the movement and energy needed to motivate others.
However, it brings no shift in direction and the energy is enough only to move nearby wheels.
The change does not include large circles of the organization’s members, thus the cogwheel repre-
sents an island of innovation within the organizational landscape. Consequently, the depth of
change they integrate is a first order change, involving the alteration of behaviors through moti-
vating and cooperating with the people involved in the change.

The second type of digital leader: ship’s captain
These are role-holders who assume personal responsibility for the change involved in integrating
technology within their organization. The change is comprehensive and encompasses a number
of subsystems within the organization. This type of digital leader indicates a desire and willing-
ness to lead a change that is a sort of overall innovation in the entire “ship”, thus, it is a systemic
and comprehensive change.

“For me to be a digital leader is to be a ship captain who looks at the horizon and navigates the passengers
safely in the great oceans of technology and information and help the fearful to overcome the difficulties on
their way. A digital leader brings technology into learning in diverse, up-to-date and interesting ways. He is
a leader who guides the voyage, and leads the organization to a safe haven. He develops pedagogical and
technological skills of teachers in order to improve learning.”

However, this description does not include dimensions that could define the change as a fun-
damental, second order change. It is still a superficial change in the behaviors and working style
of the organization’s members. This type of digital leadership illustrates the dissonance between
the desire to a lead change that constitutes comprehensive organizational change and the limited
depth of the change.

The third type: the octopus- as-flexible-leadership-hub
These leaders envisage their role as assuming responsibility for the integration of the change
within their community. The arms of the octopus represent the desire to go beyond the organiza-
tion and the aspiration to break through the boundaries of local space. The extent of this change
goes beyond the boundaries of the organization, just as an octopus spreads its arms to touch sev-
eral different areas. However, it is still a first order, superficial change, rather than radical change,
in that the innovation relates to what is expected and does not involves fundamental changes.

The fourth type of digital leader: the space crew member
These are the leaders who assume that the change, for which they are responsible, should be con-
ducted in the local environment, in a certain, clearly defined space, in a small part of their organ-
ization, often as a pilot. Nevertheless, the pilot or island of innovation experiences intense,
second order change, which involves fundamental changes in values and assumptions. This type
again, contains a dissonance between the relatively revolutionary changes planned and the narrow
place of change.

The fifth type of digital leader: flying a drone
These are leaders who assume their responsibility for the implementation of technological
changes within the organizational space, which is a comprehensive innovation type, so that the
extent of change is relatively broad. In terms of depth of innovation, this is a radical, second
order change, which, as noted, involves a change in values and in the organization’s basic
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assumptions. Like drone fliers, these leaders observe their organization from a higher perspective
and seem to dream about a systemic change. As one of them described it: ‘For me, being a digital
leader means attempting to undermine the existing order and to create a picture with colors,
materials and methods that we did not use before.’

The sixth type of digital leader: writer of a fantasy novel
This appears to be the most revolutionary type. The digital leaders that adopt this style of change
described it in the community space beyond the constraints of their organization, while the inten-
sity of change was a second order, radical change. Like writers of a fantasy novel, they allowed
themselves to create a new vision of the world. For example, one of these leaders noted: ‘For me
to be a digital leader is promoting digital innovation in the education system, improving proc-
esses and interactions through technology, narrowing knowledge and social gaps by providing
equal opportunities for large populations, creating innovative online space for a global vision.’

Discussion

This study aimed to identify the characteristics of the role of digital leaders responsible for lead-
ing innovative changes in the education system. Similarly to previous studies (Amin, 2015;
Erickson & Pinnegar, 2017; Konopasky & Reybold, 2015), we analyzed metaphors used by the
participants to examined the characteristics of the digital leaders’ role .

The first research question related to the characteristics of digital leaders as agents of change.
The related findings were analyzed based on the literature (Day & Smethem, 2009; Fullan, 2011;
Luttenberg et al.., 2013). Two dimensions emerged from the participants’ descriptions of their
role and educational practices, namely, the extent of change and the depth of change. The three
literature-based levels of the extent of change dimension were present in our data. As reported
and illustrated in the Results section, nearly half of digital leaders described their role as having a
local impact, consistently with the Islands of Innovation framework. About a third of digital lead-
ers described their role as having an organizational impact, consistently with the Comprehensive
Innovation framework. For nearly a fifth of participants, the digital leader role involved change
impacting inside and outside the organization, consistently with the School Communities of
Innovation approach. With regard to the extent of the change, previous studies demonstrated the
advantages of Comprehensive Innovation over Islands of Innovation (Avidov-Ungar, 2010;
Avidov-Ungar & Eshet-Alkalai, 2011), as well as the advantages of School Communities of
Innovation over Comprehensive Innovation (Blau & Hameiri, 2010, 2012, 2017). Nevertheless,
most of the participants led change that was an Island of Innovation, meaning a specific local
change rather than a comprehensive and system-wide change or a community innovation. The
low percent of community innovation cases in this study is similar to previous studies conducted
among ICT leaders (Blau & Shamir-Inbal, 2017; Blau et al., 2018), but still surprising, since our
sample contained digital leaders considered outstanding and who were highly educated and care-
fully chosen by the Ministry of Education.

Table 2. A Typology of the Roles of Digital Leaders with Example Metaphors that Describe the Various Types.

Extent of the change metaphors

Islands of
Innovations

Comprehensive
Innovation

Communities of
Innovation

Depth of the
change

First order change cog-as-first-mover ship’s captain octopus-as-flexible-leadership-hub
Second order change member of space team flying a drone writer of a fantasy novel
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The second area that appeared in the perceptions of digital leaders related to the depth of
change in the integration of technology in an educational context. The digital leaders referred to
two levels of depth of change. A clear majority described a relatively low level of change that
expresses a first order change, with less than a third describing a high level that expresses a
second order change. Despite holding the position of digital leaders, it appeared that most of the
participants (72%) perceived their role as leaders of a first-order, relatively superficial change
(Ahrne & Brunsson, 2019). The prevalence of superficial rather than fundamental change found
in descriptions of outstanding, carefully chosen digital leaders who hold important positions in
the education system, is even more surprising than the relatively limited extent of change. It may
be that a highly centralized education system, such as in case of this study, significantly limits the
vision of change held by people in middle-level leadership positions.

The second research question tried to trace the unique new role of the digital leaders through
analysis of the types of metaphors they used to describe their role. Research literature encourages
the examination of roles, especially new ones, through the use of metaphors, as a tool to identify
the essence of the role and its characteristics (Ganon-Shilon & Schechter, 2017; Singh, 2010). The
use of metaphors makes it possible to explore how digital leaders perceive their role and, based
on this, to understand at what level of change they will operate and what other factors they will
engage to create a broader change. Metaphor is a tool that is indirect and therefore helps to char-
acterize the people designated for certain roles. It allows researchers to understand the hidden
perspectives of the participants regarding their role and their willingness to accept leadership and
responsibility in conducting the work in the future. The use of metaphors is very important in
times of change within the educational system as metaphors offer deeper meanings than regular
verbal expressions. Apart from the apparent meaning, a metaphor carries additional meanings
that uncover the real intentions and hidden areas of the biggest picture (Inbar, 1996).

Three groups of metaphors emerged from bottom-up coding of digital leaders’ role descrip-
tions. First, there were metaphors describing guidance and leadership, such as ‘ship’s captain,’ bib-
lical ‘Moses the leader,’ and ‘Dorothy’ (from the Wizard of Oz). Second, there were metaphors of
creativity, exploration, and searching, such as ‘discovering new lands,’ ‘artist’, ‘jigsaw puzzle
maker’, ‘octopus-as-flexible-leadership-hub’, and ’writer of a fantasy novel’. These metaphors of
creativity describe digital leadership as a process of searching for new ways of using technologies
and implementing new ideas in flexible and creative ways.

Finally, some participants used metaphors of movement and showing the way, such as ‘flying a
drone,’ ‘dance instructor,’ ‘lighthouse,’ ‘cog-as-first-mover,’ ‘engine,’ and ‘way-signs.’ Analysis of
the different types of metaphors indicated the lack of a clearly defined role perception. Since this
role is a new one, in the absence of an agreed definition, it seems that those who actually hold
this position give it different meanings and offer personal interpretations of their role. Whereas
some of the participants perceived leadership and guidance as the essence of their role, others
emphasized their role as creative leaders responsible for leading change and exploring new direc-
tions, or staying in constant movement and helping other to find their way to the target change.
It therefore seems that, on the one hand, the metaphors demonstrate multi-faceted dimensions of
the digital leaders’ roles but, on the other hand, reflect an absence of a ground-breaking under-
standing of the role that might be expected for an innovative role such as this.

Previous research (Lumby & English, 2010) has identified seven metaphors for educational
leadership reflecting its different dimensions: machinery, accounting, war, sports, theater, religion,
and lunacy. The metaphor of biblical “Moses the leader”, one of the metaphors describing guid-
ance and leadership in our study, is consistent with the religion dimension in the previous study,
whereas metaphors of movement and showing the way, such as ‘flying a drone,’ ‘cog-as-first-
mover,’ and ‘engine’ in our study are similar to the machinery metaphor dimension found by
Lumby and English.
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In the context of TEL, metaphors may enable scholars to explore more realistic perspectives
regarding how technologies are integrated into educational practice (Bardakci & €Unver, 2020).
Previous studies (Blau et al., 2018; Shamir-Inbal & Blau, 2016) presented and empirically tested a
typology of digital learning metaphors that consisted of five metaphors of digital learning used by
teachers in descriptions of TEL activities: toolbox, active player, creative mind, shared desktop,
and inter-connected world metaphors. Most of the metaphors of digital leaders that emerged in
our study differed from the metaphors of teachers in previous studies. It seems that different
roles (digital leaders versus teachers) in technology-enhanced classrooms were reflected in differ-
ent types of metaphorical representations. The only similarity between the studies is that the
‘creativity, exploration, and searching’ category of metaphors in this study is similar to the
‘creative mind’ category in previous studies. Interestingly, digital leaders were more sophisticated
in the ‘creative mind’ category and included in it additional dimensions of exploration and
searching. This category of creativity seems to be the launching point between digital leaders and
mainstream teachers implementing TEL in the classroom.

Finally, the third research question explored the types of digital leadership emerging from
metaphorical representations of their role as leaders of change with respect to educational tech-
nology integration. Based on the two areas detailed above–extent of change and depth of
change–we suggested and empirically tested a new two by three typology describing the innovative
role of digital leaders in education. Relying on this typology, we identified six types of role-hold-
ers who serve as digital leaders in the integration of innovative technology and pedagogy in
schools: the digital leader is portrayed as ‘cog-as-first-mover’, a ‘ship’s captain,’ ‘octopus-as-flex-
ible-leadership-hub,’ a ‘member of a spaceship crew’, as ‘flying a drone,’ and as a ‘writer of a fan-
tasy novel.’ Each of these types is represented by a different role perception among the digital
leaders, which is reflected in the extent and depth of change. The different types found in the
typology suggest that many digital leaders do not perceive themselves as leading wide and funda-
mental changes in the educational systems. Indeed, many of them do not perceive themselves as
designers of radical change (Priestley, 2011), which according to Fullan (2011) is essential for the
success of educational reforms.

Conclusions, implications and further directions

Our results indicate the complexity faced by educators holding leadership position as ICT leaders
expected to lead the integration of innovative technology into the educational system. From a theor-
etical point of view, the findings of this study add an additional dimension, namely depth of change,
to the literature that describes the extent of change) e.g., Avidov-Ungar, 2010; Avidov-Ungar &
Eshet-Alkalai, 2011; Blau & Hameiri, 2010, 2012, 2017; Blau & Shamir-Inbal, 2017; Sheninger, 2019),
so producing a two by three typology of the roles of digital leaders. Moreover, the metaphors of digital
leaders found in this study were mapped to empirically test this typology. It is promising that we
could identify in the data all the categories of the conceptual model. However, it was quite disappoint-
ing to find that, despite the innovativeness of their role, digital leaders tended to stick to a more trad-
itional vision of change: they described mostly an Island of Innovation, and less as Comprehensive
Innovation, with very few referring to the broadest extent of change, namely, a community of innov-
ation. Similarly, the majority of them led more superficial first-order change, while less than a third
of the leaders held a vision of fundamental, second-order change.

The role types that were identified in this study can constitute a practical tool for the charac-
terization of candidates responsible for the integration of educational innovation and can act as a
diagnostic tool for the dimension of leadership and change in the context of education. There is
a growing body of literature that supports the exploration of metaphors of teachers and other
position-holders to understand how they conceptualize their role (Ganon-Shilon & Schechter,
2017; Mahlios et al., 2010; Singh, 2010). The research findings also reinforce the use of metaphors
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to describe complex roles in which the leaders stand at cross-roads of change or decision-making.
Therefore, the research findings can increase understanding that metaphors are a useful tool for
the characterization of leading role-holders involved in the integration of educational innovations,
as well as a tool helping to select suitable candidates for these roles. In addition, metaphors can
supply digital leaders themselves with critical information in order to empower people they lead
in the educational change (Fullan, 2011; Zhao et al., 2010) and to ensure their partnership in the
change process (Priestley, 2011).

This study was conducted with a large qualitative sample, comprising of a geographically dis-
persed and culturally diverse group of Israeli digital leaders that is generalizable on a national-
level sample of digital leaders. However, its main limitation is being exclusively based on self-
reported data. Future research may continue investigating digital leaders based on the proposed
typology combining participants’ self-report with observation of their actual functioning as digital
leaders and/or the analysis of the outcomes of their trainees. We also recommend conducting a
follow-up study exploring the digital leaders’ interpretation of the typology that emerged from
this study. It would be interesting to understand whether and how this conceptual framework can
serve them as a guiding tool in their roles as leaders of innovations in educational organizations
in general and in schools in particular.

Disclosure statement

The authors declare that they have no conflict of interest.

Notes on contributors

Orit Avidov-Ungar is an Associate Professor of Educational Management and the Dean of the Faculty of
Education at Achva Academic College, Israel. She is also a faculty member in the Department of Education and
Psychology at the Open University of Israel. Her research explores the empowerment and professional develop-
ment of teachers, and leadership in organizational change, with an emphasis on the integration of innovative tech-
nologies in the education system.

Tamar Shamir-Inbal holds a Ph.D. in Technology and Science Education. She is a faculty member in the
Department of Education and Psychology at the Open University of Israel and a member of the Teaching and
Design (TeLTaD) research group at the University of Haifa. As a pedagogical coordinator and academic consultant
for the Israeli Ministry of Education, she leads ICT professional development programs for school principals, ICT
coordinators and teachers. Her research interests focus on integration of innovative technologies in K-12, teachers’
professional development, and the role of design in technology-enhanced teaching and learning.

Ina Blau is an Associate Professor of Educational Technology and Cyber-Psychology. She is the Head of the
Research Center for Innovation in Learning Technologies and the Head of the Graduate Program in Educational
Technologies and Learning Systems at the Open University of Israel. Her research interests include integration of
innovative technologies in K-12 and academia; digital literacy competencies; computational thinking, visual pro-
graming and educational robotics; social aspects of e-communication; and psychological ownership in e-
collaboration.

ORCID

Orit Avidov-Ungar http://orcid.org/0000-0002-0928-9280
Tamar Shamir-Inbal http://orcid.org/0000-0002-5237-5897
Ina Blau http://orcid.org/0000-0001-5695-7221

References

Ahrne, G., & Brunsson, N. (Eds.). (2019). Organization outside organizations: The abundance of partial organiza-
tion in social life. Cambridge University Press.

14 O. AVIDOV-UNGAR ET AL.



Amin, T. G. (2015). Conceptual metaphor and the study of conceptual change: Research synthesis and future
directions. International Journal of Science Education, 37(5-6), 966–991. https://doi.org/10.1080/09500693.2015.
1025313

Avidov-Ungar, O. (2010). “Islands of innovation" or "Comprehensive innovation” assimilating educational technol-
ogy in teaching, learning, and management: A case study of school networks in Israel. Interdisciplinary Journal
of E-Learning and Learning Objects, 6, 259–280.

Avidov-Ungar, O., (2016). Understanding teachers’ attitude among educational reforms through metaphor.
International Journal of Educational Research, 77, 117–127.

Avidov-Ungar, O., & Eshet-Alkalai, Y. (2011). The islands of innovation model: Opportunities and threats for
effective implementation of technological innovation in the education system. Issues in Informing Science and
Information Technology, 8, 363–376.

Avidov-Ungar, O., & Hanin-Itzak, L. (2017). Sense of empowerment among school ICT coordinators: Personal,
subject-area and leadership empowerment. Technology, Knowledge and Learning, 1–17.

Avidov-Ungar, O., & Shamir-Inbal, T. (2017). ICT coordinators’ TPACK-based leadership knowledge in their roles
as agents of change. Journal of Information Technology Education,16, 169–188.

Bardakci, S., & €Unver, T. K. (2020). Preservice ICT teachers’ technology metaphors in the margin of technological
determinism. Education and Information Technologies, 25(2), 905–925. https://doi.org/10.1007/s10639-019-
09997-x

Blau, I. & Eshet-Alkalai, Y. (2017). The ethical dissonance in digital and non-digital learning environments: Does
technology promotes cheating among middle school students?. Computers in Human Behavior, 73, 629–637.

Blau, I., Grinberg, R., & Shamir-Inbal, T. (2018). Pedagogical perspectives and practices reflected in metaphors of
learning and digital learning of ICT leaders. Computers in the Schools, 35(1), 32–48.

Blau, I., & Hameiri, M. (2010). Implementing technological change at schools: The impact of online communica-
tion with families on teacher interactions through Learning Management System. Interdisciplinary Journal of E-
Learning and Learning Objects, 6, 245–257.

Blau, I., & Hameiri, M. (2012). Teachers-families online interactions and gender differences in parental involve-
ment through school data system: Do mothers want to know more than fathers about their children? Computers
& Education, 59, 701–709.

Blau, I., & Hameiri, M. (2017). Ubiquitous mobile educational data management by teachers, students and parents:
Does technology change school-family communication and parental involvement? Education and Information
Technologies, 22(3), 1231–1247.

Blau, I., & Shamir-Inbal, T. (2017). Digital competences and long-term ICT integration in school culture: The per-
spective of elementary school leaders. Education and Information Technologies, 22(3), 769–787.

Blau, I., Weiser, O., & Eshet-Alkalai, Y. (2017). How do medium naturalness and personality traits shape academic
achievement and perceived learning? An experimental study of face-to-face and synchronous e-
learning. Research in Learning Technology, 25, 1945. https://dx.doi.org/10.25304/rlt.v25.1974

Carenzio, A., Triacca, S., & Rivoltella, P. C. (2014). Education technologies and teacher’s professional development.
The project Motus (Monitoring Tablet Utilization in School) run by Cremit. Rem-Research on Education and
Media, 6(1), 25–38.

Corbin, J., & Strauss, A. (2014). Basics of qualitative research: Techniques and procedures for developing
Grounded theory. The Modern Language Journal, 77(2), 235–236.

Day, C., & Smethem, L. (2009). The effects of reform: Have teachers really lost their sense of professionalism?
Journal of Educational Change, 10(2–3), 141–157. https://doi.org/10.1007/s10833-009-9110-5

Elsmore, P. (2017). Organisational culture: Organisational change? Routledge.
Erickson, L. B., & Pinnegar, S. (2017). Consequences of personal teaching metaphors for teacher identity and prac-

tice. Teachers and Teaching, 23(1), 106–122. https://doi.org/10.1080/13540602.2016.1203774
Farrell, T. S. (2016). The teacher is a facilitator: Reflecting on ESL teacher beliefs through metaphor analysis.

Iranian Journal of Language Teaching Research, 4(1), 1–10.
Fullan, M. (2011). Choosing the wrong drivers for whole system reform (Seminar Series Paper, No. 204). The

Centre for Strategic Education.
Ganon-Shilon, S., & Schechter, C. (2017). Making sense while steering through the fog: Principals’ metaphors

within a national reform implementation. Education Policy Analysis Archives, 25(105), 105–132. https://doi.org/
10.14507/epaa.25.2942

Genlott, A. A., Gr€onlund, Å., & Viberg, O. (2019). Disseminating digital innovation in school–leading second-
order educational change. Education and Information Technologies, 24(5), 3021–3029. https://doi.org/10.1007/
s10639-019-09908-0

Inbar, D. E. (1991). A metaphorical insight into educational planning. Journal of Educational Administration,
29(3), 23–37. https://doi.org/10.1108/09578239110136456

Inbar, D. E. (1996). The free educational prison: Metaphors and images. Educational Research, 38(1), 77–92.
https://doi.org/10.1080/0013188960380106

JOURNAL OF RESEARCH ON TECHNOLOGY IN EDUCATION 15

https://doi.org/10.1080/09500693.2015.1025313
https://doi.org/10.1080/09500693.2015.1025313
https://doi.org/10.1007/s10639-019-09997-x
https://doi.org/10.1007/s10639-019-09997-x
https://dx.doi.org/10.25304/rlt.v25.1974
https://doi.org/10.1007/s10833-009-9110-5
https://doi.org/10.1080/13540602.2016.1203774
https://doi.org/10.14507/epaa.25.2942
https://doi.org/10.14507/epaa.25.2942
https://doi.org/10.1007/s10639-019-09908-0
https://doi.org/10.1007/s10639-019-09908-0
https://doi.org/10.1108/09578239110136456
https://doi.org/10.1080/0013188960380106


Kabugo, D., Kakeeto, D. (2019). Acquiring digital education leadership capabilities through heutagogy: A case of
C-DELTA implementation at Makerere University. Retrieved January 24, 2020, from http://oasis.col.org/bit-
stream/handle/11599/3267/PCF9_Papers_paper_234.pdf?sequence=1

Konopasky, A. W., & Reybold, L. E. (2015). Accessing the world: Adult literacy educators’ metaphors for learners
and learning. Journal of Transformative Education, 13(3), 239–258. https://doi.org/10.1177/1541344615579514

Linn, G. B., Sherman, R., & Gill, P. B. (2007). Making meaning of educational leadership: The principalship in
metaphor. NASSP Bulletin, 91(2), 161–171. https://doi.org/10.1177/0192636507302095

Lumby, J., & English, F. (2010). Leadership as lunacy and other metaphors for educational leadership. Corwin.
Luttenberg, J., Carpay, T., & Veugelers, W. (2013). Educational reform as a dynamic system of problems and solu-

tions: Towards an analytic instrument. Journal of Educational Change, 14(3), 335–352. https://doi.org/10.1007/
s10833-012-9196-z

Mahlios, M., Massengill-Shaw, D., & Barry, A. (2010). Making sense of teaching through metaphors: A review
across three studies. Teachers and Teaching, 16(1), 49–71. https://doi.org/10.1080/13540600903475645

Ministry of Education (MoE), Israel. (2018). The national program– Adapting the education system to the 21st
Century - Vision and rationale. Retrieved on September 1, 2013, from http://cms.education.gov.il/
EducationCMS/Units/MadaTech/ICTInEducation/Odot/ [Hebrew].

Moreira, M. A., Rivero, V. M. H., & Alonso, J. J. S. (2019). Leadership and school integration of ICT. Education
and Information Technologies, 24(1), 549–565. https://doi.org/10.1007/s10639-018-9789-0

Pardo del Val, M., & Mart�ınez Fuentes, C. (2003). Resistance to change: A literature review and empirical study.
Management Decision, 41(2), 148–155. https://doi.org/10.1108/00251740310457597

Pinnegar, S., Mangelson, J., Reed, M., & Groves, S. (2011). Exploring preservice teachers’ metaphor plotlines.
Teaching and Teacher Education, 27(3), 639–647. https://doi.org/10.1016/j.tate.2010.11.002

Priestley, M. (2011). Schools, teachers, and curriculum change: A balancing act? Journal of Educational Change,
12(1), 1–23. https://doi.org/10.1007/s10833-010-9140-z

Razak, N. A., Ab Jalil, H., & Ismail, I. A. (2019). Challenges in ICT integration among Malaysian public primary
education teachers: The roles of leaders and stakeholders. International Journal of Emerging Technologies in
Learning (IJET), 14(24), 184–205. https://doi.org/10.3991/ijet.v14i24.12101

Reitzug, U., West, D., & Angel, R. (2008). Conceptualizing educational leadership: The voices of principals.
Education and Urban Society, 40(6), 694–714. https://doi.org/10.1177/0013124508319583

Seung, E., Park, S., & Narayan, R. (2011). Exploring elementary pre-service teachers’ beliefs about science teaching
and learning as revealed in their metaphor writing. Journal of Science Education and Technology, 20(6),
703–714. https://doi.org/10.1007/s10956-010-9263-2

Shamir-Inbal, T., & Blau, I. (2016). Developing digital wisdom by students and teachers: The impact of integrating
tablet computers on learning and pedagogy in an elementary school. Journal of Educational Computing
Research, 54(7), 967–996.

Shamir-Inbal,T., Dayan, J., & Kali, Y. (2009). Assimilating online technologies into school culture. Interdisciplinary
Journal of E-Learning and Learning Objects. Special issue, 5, 307–334.

Sheninger, E. (2019). Digital leadership: Changing paradigms for changing times. Corwin Press.
Shepherd, A. (2019). An Analysis of the Readiness and Confidence of High School Administrators to Provide

Instructional Leadership in Digital School Environments. In Society for Information Technology & Teacher
Education International Conference (pp. 1293–1298. ). Association for the Advancement of Computing in
Education (AACE).

Singh, K. (2010). Metaphor as a tool in educational leadership classrooms. Management in Education, 24(3),
127–131. https://doi.org/10.1177/0892020608090411

Sidi, Y., Blau, I., & Eshet-Alkalai, Y. (2019). How is the ethical dissonance index affected by technology, academic
dishonesty type and individual differences?. British Journal of Educational Technology. https://doi.org/10.1111/
bjet.12735

Sterrett, W. L., & Richardson, J. W. (2019). The change-ready leadership of technology-savvy superintendents.
Journal of Educational Administration, 57(3), 227–242. https://doi.org/10.1108/JEA-09-2018-0160

Strauss, A., & Corbin, J. (1994). Grounded theory methodology: An overview. In N. Denzin, & Y. Lincoln (Eds.),
Handbook of qualitative research (pp. 273–285). Sage.

Tait-McCutcheon, S., & Drake, M. (2016). If the jacket fits: A metaphor for teacher professional learning and
development. Teaching and Teacher Education, 55, 1–12. https://doi.org/10.1016/j.tate.2015.12.005

Weiser, O., Blau, I., & Eshet-Alkalai, Y. (2018). How do medium naturalness, teaching-learning interactions and
Students’ personality traits affect participation in synchronous E-learning?. The Internet and Higher Education
37, 40–51.

Zhao, H., Coombs, S., & Zhou, X. (2010). Developing professional knowledge about teachers through metaphor
research: facilitating a process of change. Teacher Development, 14(3), 381–395. https://doi.org/10.1080/
13664530.2010.504024

16 O. AVIDOV-UNGAR ET AL.

http://oasis.col.org/bitstream/handle/11599/3267/PCF9_Papers_paper_234.pdf?sequence=1
http://oasis.col.org/bitstream/handle/11599/3267/PCF9_Papers_paper_234.pdf?sequence=1
https://doi.org/10.1177/1541344615579514
https://doi.org/10.1177/0192636507302095
https://doi.org/10.1007/s10833-012-9196-z
https://doi.org/10.1007/s10833-012-9196-z
https://doi.org/10.1080/13540600903475645
http://cms.education.gov.il/EducationCMS/Units/MadaTech/ICTInEducation/Odot/
http://cms.education.gov.il/EducationCMS/Units/MadaTech/ICTInEducation/Odot/
https://doi.org/10.1007/s10639-018-9789-0
https://doi.org/10.1108/00251740310457597
https://doi.org/10.1016/j.tate.2010.11.002
https://doi.org/10.1007/s10833-010-9140-z
https://doi.org/10.3991/ijet.v14i24.12101
https://doi.org/10.1177/0013124508319583
https://doi.org/10.1007/s10956-010-9263-2
https://doi.org/10.1177/0892020608090411
https://doi.org/10.1108/JEA-09-2018-0160
https://doi.org/10.1016/j.tate.2015.12.005
https://doi.org/10.1080/13664530.2010.504024
https://doi.org/10.1080/13664530.2010.504024

	Abstract
	Introduction
	Frameworks and literature review
	Leading innovative changes in education systems
	The extent of the change
	The depth of the change
	Metaphors to explore the pedagogical, technological, and organizational aspects in educational organizations
	The Israeli context for integrating technologies in the education system
	Research goals and questions

	Methods
	Participants and context
	Instruments
	Procedure

	Results
	The characteristics of the digital leaders' role
	The extent of the intended change
	The depth of the intended change

	Types of metaphors to describe the digital leader's role
	Types of digital leaders that emerged from the participants' metaphors
	The first type of digital leader: cog-as-first-mover
	The second type of digital leader: ship’s captain
	The third type: the octopus- as-flexible-leadership-hub
	The fourth type of digital leader: the space crew member
	The fifth type of digital leader: flying a drone
	The sixth type of digital leader: writer of a fantasy novel


	Discussion
	Conclusions, implications and further directions
	Disclosure statement
	References


