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Abstract
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1 Introduction
The American educational system is about to make a transition into the future that will alter its structure as
well as the core technology of teaching and learning. The potential value of technology as a tool for teaching
and learning has not gone unnoticed.

Gaining a better understanding about how technology integration

may inuence a school district is valuable to any educational organization. The adaption of technology is
spreading among school districts for any variety of reasons including the ability to exploit Internet access
or as a government-funded initiative. The data gathered from this case study indicated one school district
is in the formative stage of developing a virtual organizational structure based upon a convergence of high
quality software, Internet connectivity, and capacity building to support digital teaching and learning. Fully
supported teaching and learning will require a commitment to an organizational structure(s) that builds
capacity for a more virtual school system.

2 The Legacy of Bureaucratic Education
In the last thirty years a major transformation has taken place in American education. What was expected of
the K-12 educational organization in the eighteenth, nineteenth, and twentieth centuries reached its zenith at
the beginning of the twenty-rst century. Until the twenty-rst century American education was successful
if some students graduated with rudimentary knowledge and skill as productive members of society.

In

the twenty-rst century teaching, learning, and the educational system itself have been bueted by forces
that challenged the traditional bureaucratic arrangement of schools with tall administrative hierarchies,
centralized decision-making, and tightly controlled structures.

The model of American education based

upon the industrial factory is undergoing a revolution based upon emerging technologies that redene school
organization as a virtual as well as a physical learning environment.

3 Research on Organizational K-12 Change
This school district was being shaped as an organization by the use of technology and software to form new
structures that were transforming the traditional school district bureaucracy. The educational system that
th

required eciency and eectiveness to produce an informed and literate citizenry for the 20
a highly bureaucratic organization in the 21

st

century is still

century (see, for example Callahan, 1962; Tyack, 1972). Yet,

this school system was in a formative stage of signicant structural transformation that was supported by a
broader and deeper application of technology. This research served as an indicator of emerging organizational
change that will challenge the continued viability of traditional face-to-face classroom instruction facilitated
by a teacher in a lecture/discussion format.

4 Study Parameters
This research was a descriptive non-experimental case study of a school district administrative sta `s perception of the organizational capacity to improve teaching and learning through the use of technology (Johnson,
2001).

Interviews of administrators were conducted during a year in which the school district had asked

for community support to issue laptop computers to students in grades 7-12 (subsequently passed). This
research charted the conditions under which this educational organization was changing to address the needs
of twenty-rst century learners. The leaders of the school were asked to explain the value and use of hardware
and software tools that were adopted to improve teaching and learning. Nine interviews were conducted over
a two-day period with central oce administrators, principals, and a member of the board of education.
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The goal of the research was to determine how this school district was adapting to the changing nature
of teaching and learning in the emerging digital age. The specic question under study was, How does the
K-12 school district adapt, as an organization, to the changing nature of teaching and learning caused by the
integration of digital learning? The question required the administrative sta to consider the nature and
conditions of learning within the traditional conguration of a centralized school district with teaching in
classrooms congured for classroom instruction within brick and mortar buildings for face-to-face teaching
in a lecture discussion format.

5 The Emerging K-12 Educational Organization
This school district was actively adopting technology and software as integrated, and integral, components
of the traditional bureaucratic hierarchical brick and mortar system of schooling. Not only was technology
changing the nature of teaching and learning, aspects of the educational organization were being replaced
by software that extended the nature of school organization into virtual management, virtual leadership,
virtual pedagogy, and virtual learning that resulted in online and hybrid courses that, taken together, were an
extension of the local school and school district. This study indicated that this K-12 educational organization
was taking technology beyond a useful application of computers as one-dimensional tools to an emerging
multi-dimensional media rich structure (or potentially structures) that extended learning into a personalized
digital educational experience.

6 The Infrastructure of the More Digital K-12 Educational Organization
The infrastructure of the K-12 educational organization in this school district was beginning the transition to
a blended structure in support of virtual learning. This transition began to accelerate with the convergence
of (1) connectivity to the Internet, (2) dynamic use of software for learning, and (3) a desire to provide high
quality individualized and personalized learning. High quality software made possible, through the Internet,
a more individualized learning experience.

Expectations for learning were moving to a point that school

administrators began utilizing laptop computers as integral tools for learning. As one administrator stated:
"When you give a kid an assignment that would benet from a computer, I want that kid to have a
computer available to him at that moment so he can do it. So we have the responsibility to have that . . .
to have that available to students. And the other piece is we have to make sure that we have a connection
so that it's ecient, and high speed . . . it's at least as good as what a kid's going to experience outside
the school. We have to make sure it's working all the time."
The infrastructure issue meant that in this district the computer would become on-demand for student use
all day long every day of the school year. It meant that the educational organization was intending to build,
and would continue to build, a structured network of servers, wires, towers, routers and personnel to maintain
and support on-demand use for multiple classes of students who required Internet connectivity. The question
that needed to be answered was: What must the educational organization build or implement in order to
establish the capacity to support multiple users for all day every day learning?

Another administrator

indicated that organizational support required a rethinking of learning support.
"Well, from a pure technology standpoint we need to be able to have the right kinds of access, the right
kinds of speeds for broadband access, for example. We need to have a reliable infrastructure and we need
to have reliable access to the tools, resources, programs that students and/or a teacher might leverage . .
. So you can have a beautifully designed network that doesn't take into consideration the fact that three
science classes might be teaching the same class at the same time down on the science wing. So, it's not just
thirty kids that are going to watch that video independently at their own pace. We now have one hundred
and twenty kids that are going to watch that video. So we have to take into account capacity as a part of
reliability as well."
Consider some other structural issues that change how a school district thinks about capacity when
digital learning is factored into the day-to-day process of learning:
1. Class sizeWhat is the optimum number of students a teacher can work within a virtual environment?
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2. Physical spaceWill the brick and mortar classroom be less of a need when students and teachers use
digital learning space?
3. Anytime learningWill virtual learning extend the school day for teachers and students?
4. Virtual learningDoes software replace a brick and mortar classroom and face-to-face lecture with
online asynchronous individualized learning?
One school leader claimed time and learning would change dramatically in the future. We are going away
from Carnegie units and are heading towards standards-based masteryperiod. I know it's going. I know
we're headed there.

7 The Leadership Expectation for Understanding Software
The typical preparation of school administrators involves a curriculum based upon a set of standards widely
accepted as representative of what school leaders should know and do to perform at high levels of skill
(CCSSO, 2008; ELCC, 2011). One of those standardsStandard threerequires an aspiring school principal
to manage the school organization and maintain a conducive learning environment: Education leaders ensure
the success of all students by managing organizational systems and resources for a safe, high performing
learning environment (CCSSO, 2008, p. 19). More specically, A building-level education leader applies
knowledge that promotes the success of every student by ensuring the management of the school organization,
operation, and resources through monitoring and evaluating the school management and operational systems;
eciently using human, scal, and technological resources in a school environment (ELCC, 2011, p. 5). This
school district had an evolving, yet increasing expectation for school principals in the area of technology and
its use as an organizational system, and as a teaching and learning instrument:
"I think ten years ago or fteen years ago when we were hiring principals we were looking for people who
could manage a building, who could deal with parents, who could handle the management of the building.
That has evolved over the course of time to be, `We want principals now who are instructional leaders and
instructional leadership now means more than comfort level, an expectationa demandthat technology
be part . . . properties of technology be part of that whole instruction."
Performance as a school principal still requires the management and operation of the building.

The

position, however, is expanding its expectations and skill competencies to manage and lead instructional
improvement within a technology rich environment:
"They, some, have a really, really basic understanding. Some have a really advanced understanding. And,
hopefully, the administrator/principal is going into all of those dierent classrooms and seeing the potential
of how technology could be used in so many dierent ways . . . It's not that they need to know how to do
everything, it's that they need to know that it's possible and that it could be done in this new way. They
need to know that I could set my MacBook down and use the built-in camera to record a short video using
the whole class, or I could have my students contacting other students in another location using Chat Client.
That sort of thing."
The expectations presented by the administrators of this district reected an orientation to the necessary
skills and abilities as an instructional leader for the future. Leadership required an understanding of how
technology changed the locus of learning from the teacher to the student:
"I want a principal to know, I want a principal to be sold on the idea that a classroom has to be student
centered. I want them to emphasize constantly and to understand that we're talking about learning. We're
not talking about teaching. And that changes the whole dynamic for a teacher. So they need to know that
technology has to be a tool to aect a kid's learning. And they need to be a source of, a resource for [a]
teacher to know where to go to become better at being the classroom facilitator."
In this district there was a growing awareness that software was changing the act of teaching. Thus, the
position of instructional leader had to be one that understood, and had the ability to support, an emerging
approach to teaching in a high tech and high touch environment that placed more responsibility for learning
on the student.
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8 Teacher as Facilitator of Learning
Teaching has traditionally been a job in which a captive audience of students was required to listen to
teacher directed performance.

Although this study sought to determine aspects of structural change due

to the introduction of technology/software, teaching in this school district remained primarily a directed,
didactic approach to lesson presentation.

That is, the teacher served as the lter through which most of

the content and information in the learning process passed. Students were recipients of a teacher-centered
approach to knowledge acquisition.
However, the evidence suggested in this study that introduction of a personal computerthat contained
software to enhance teaching and learningproduced an organizational structural change in teaching pedagogy that carried over to student learning.

Because students were able to interact with the software in

ways that expected and required more self-directed learning, teachers adjusted their teaching pedagogy to
a more facilitative approach. Although the teacher as a facilitator of learning can be used, and has always
been used, as a pedagogical approach to teaching, it began to take on new meaning in the digital learning
environment. As one administrator described teaching in a digital classroom:
"To a large degree it's more of a technical support person.

You know, making sure the students can

navigate the various programs and they have what they need and they're being encouraged. It's dierent
than when you're providing the instruction."
If one contrasts the primary mode of lesson presentationdirected teachingwith administrative expectations in this district, the teacher as facilitator captures a shift in how this district was in an early stage of
developing a culture that, pedagogically, shifted more learning responsibility to the learner.
The administrators saw signs of this shift.
"I think one, they have to be reasonably comfortable with just the technology and the interface to the
technology. Two, I think they have to be comfortable enough to realize that the students know more than
they do about technology and be comfortable in learning from the students around the interface to the
technology.

Three, they should be secure that they are the experts in the content, not necessarily the

modality in which it's going to be delivered.

I also think if the teachers focus on helping the student to

rationalize and interpret and make decisions about the information that they're getting and learning about
with the content that the teacher is the expert in, they're giving them an extremely valuable skill from the
learning standpoint."
If there is such a thing as the traditional role of teacher as the source of knowledge through which information is absorbed through a lecture, that role is being challenged in this district. As another administrator
succinctly stated: So, the kid manages his own learning and the teacher simply facilitates it.

9 Individualized/Personalized Learning for Quality
The school district in this study had a solid history of technology use going back a decade.
th

prior to this study the school district piloted a project to supply a cohort of 8
quality laptop computers.

However,

grade students with high

This project served as a foundation for encouraging an interest and desire for

student-centered learning. As much as the teachers moved incrementally in the direction of technology driven
pedagogy to facilitate learning, the students moved even further and faster toward an acceptance and use of
technology.
"I think the number one impact is student engagement. They're tuned in. Students are tuning in . .
. They're engaged. They're going to learn more. When they're thinking about what's going on, then they
have questions. They're able to apply it a little bit better. So, I think that's where I see the number one
impact. And, it's immediate . . . like immediate engagement in the learning."
Another administrator viewed the adoption of the technology/software structure as a fundamental change
that shifted power and control to the learner. Although this shift in power and control forced more responsibility on the student, it also changed the work of the teacher:
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9.1
Q: Does virtual instructional delivery alter the teacher's authority and control of student learning?
A: I think it does because it puts more responsibility on the student to learn and take control of their
learning. In my mind it does require the teacher to help the student learn how to learn. And, I know that
maybe this sounds, I don't know, too theoretical or educational, but so much of whatat least when I was
in schoolwas about memorization, wasn't about the learning itself.
The reason for investing in technology/software involved an overall commitment to higher quality learning
across the organization. Thus, another organizational structureassessment and accountabilityappeared
to be a component of a system responsibility to measure learning progress to ensure higher levels of achievement within an individualized and personalized curriculum:
"I think you need a feedback mechanism for the student immediately because one, the students want to
know right away if they got the answer right or where they are on the test. The teachers should know they
are hitting the target with whatever percentile they're comfortable with90%, 80%, 70%.for the students
to get it . . . for the teacher to say I've successfully got all that I could in terms of learning in the students."

10 Organizational and Pedagogical Gap in Adoption of Technology/Software
This study highlighted a lagging adoption on the part of teachers and administrators to embrace technology
tools for purposes of (1) organizing a virtual structure for schooling, and (2) using software tools to facilitate
learning. Whether or not the knowledge of, and uses for, software tools made sense or had validity there
was a cautious acceptance in what teachers and other school leaders would readily adopt and implement
in regard to technology and software innovation. The stages of Rogers' (1993) innovation-decision process
outlines how teachers and administrators moved over a period of ve-eight years to the technology and
software advancements in this district:
1.

Knowledge occurs when an individual (or other decision-making unit) is exposed to an innovation's
existence and gains an understanding of how it functions.

2. Persuasion occurs when an individual (or other decision-making unit) forms a favorable or an unfavorable attitude towards the innovation.
3. Decision takes place when an individual (or other decision-making unit) engages in activities that lead
to a choice to adopt or reject the innovation.
4. Implementation occurs when an individual (or other decision-making unit) puts a new idea into use.
5.

Conrmation takes place when an individual seeks reinforcement of an innovation-decision already
made, but he or she may reverse this previous decision if exposed to conicting messages about the
innovation. (p. 163)

In this study there was recognition that the educational delivery system, as well as teaching and learning,
were evolving into something dierent from what the schools, classrooms, teaching and learning looked like
in the recent past. As one school leader explained, Education tends to move pretty slowly. It probably took
forty years to get the overhead projector out of the bowling alley into the classroom.

And, the problem

isn't only one of resistance to change. It is also an incremental adaptation of the school district bureaucracy
to changes in physical space, teaching, learning, and use of time to support the learning process. According
to another school leader:
"Whether there's a piece of technology involved or not, I think that the space has to change to reect
what's going on more and more with teaching and learning and that is that people are realizing that it is a
social activity and it is something that we do in a variety of modes, that we don't just sit and get but that
we gather together and we reect quietly and we work on projects in small groups and we collaborate and
we build and . . . I mean so I need space that allows me the exibility to jump from a lecture."
In this school district there was an incubation period that helped parents, teachers, principals, board
members, and other community leaders gain a positive perspective before an implementation decision was
made.
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Christensen, Horn, and Johnson (2008) described the inability of present day schools to innovate and
change because they have a structure that mirrors the architecture of their product (p. 207). The fundamental problem with bringing about innovation and change is that the adults in the typical school district
do not have the knowledge or capacity to make the dramatic changes in that traditional bureaucratic architecture.
"Whether there's a piece of technology involved or not, I think that the space has to change to reect
what's going on more and more with teaching and learning and that is that people are realizing that it is a
social activity and it is something that we do in a variety of modes, that we don't just sit and get but that
we gather together and we reect quietly and we work on projects in small groups and we collaborate and
we build and . . . I mean so I need space that allows me the exibility to jump from a lecture."
"An architectural change for a school entails combining subjects, reordering who does what and how,
imagining new roles for computers, instituting project-based work, altering the hours, and so forth. Combining the study of history and literature into a single course in which each discipline is used to examine the
other is an example of an architectural innovation." (p. 208)
This study surfaced the divide between how one educational organization recognized the impact of technology/software innovation upon teaching, with a lagging but growing awareness of the disruptive nature of
this innovation upon the entire school system. Yet, this divide did not keep the district from moving forward
with implementation.

11 A Theory of Virtual Educational Organization
Drawing from the work of Mishra and Koehler (2006) who outlined the emerging digital pedagogy (Berry &
Staub, 2010) it was evident that the evolution of digital teaching was being supported by the parallel development of a nascent digital school structure. Although the K-12 educational organization was encountering
implementation angst caused by the disruptive innovation of emerging digital structures, it was apparent
that the school district was realigning resources and shifting priorities to support digital teaching and digital
learning. Structure, according to Thompson (1961) refers to the persistent qualities or given elements in
the environmental conditions of choice or action which make it possible to explain and perhaps to predict
action (p. 8). As the traditional organization of brick and mortar teaching and learning blended with the
virtual structure of teaching and learning, a hybrid educational organization began to emerge (see Figure 1).
The structure for digital teaching and learning is the collective use of software that is supported by servers,
routers, wires, and technical knowledge that will explain and predict the action of teachers as they teach
and students as they learn.
A virtual educational organization is emerging from the traditional bureaucratically arranged organization
th

described by Weber (1921) and Thompson (1961). Weber's description of the 19

century bureaucratically

arranged organization has been the standard by which all models and theories of organization have been
compared. In general, all organizations follow the maxim that any organization is a social structure created
by individuals to support the collaborative pursuit of specied goals (Scott, 1998, p. 10). However, from
the mid twentieth century to the present the study of organizational characteristics has generated a body
of literature and theoretical analyses of organizations as rational, natural, and open with permutations and
extensive descriptions that expanded, and further rened, theories of organization as structuralist, contingent,
and layered. This case study presents a theoretical description that extends the bureaucratically arranged
educational organization to virtual.

12 Population Ecology: Technology Shaping Educational Organization
The population ecology model of organizational change explains the external feedback loop of social, political,
economic, and, in this case, educational technology pressures reshaping the American educational system. A
central theme of this form of organizational change is that environments dierentially select organizations for
survival on the basis of t between organizational forms and environmental characteristics (Scott, 1998, p.
115). The population ecology model extends the theoretical premise that the virtual educational organization
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is a more open natural system being shaped by social, economic, political, and educational technology forces
that require school systems to change their characteristics through adaptation over time (p. 115). Further,
a culture is developing that reects the growing inuence of technology. As Schein (1985) described culture,
it is the emerging assumptions and beliefs that are shared by members of an organization, that operate
unconsciously, and that dene in a basic `taken-for-granted' fashion an organization's view of itself and its
environment (p.

6).

This organization is in the process of changing the cultural norm of teaching and

learning by adopting a structure for virtual education.
In this study it appeared that the virtual educational organization was emerging (causing disruption
to the bureaucratic organization) as an integrated system within the traditional bureaucratic educational
organization. The virtual educational organization was not an emerging entity unto itself but an emerging
structure evolving and integrating with the present day K-12 school district.

3

The Virtual Educational Organization is a system of education designed around software that will be
experienced by the teacher and student as formal structures for teaching and learning. These structures are
only now being designed and built by the school district as it adopts the technology and software tools for
delivery of learning supported by the educational organization.

13 Recommendations
Changes to the current educational system will require the adults who govern and control the system to
recast it as a functional, resilient, and exible form of learning that is up-to-the-challenge of educating every
child to a level of quality that is unprecedented in human history. Pink (2005) described the twenty-rst
century as the rise of the conceptual age in order to create new knowledge to accelerate economic growth

3 http://cnx.org/content/m42020/latest/berrygure1a.png/image
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and quality of life. As meaningful as learning should be for students, it needs to be as meaningful for the
adults involved in the great transition of knowledge transmission during the twenty-rst century.
It is apparent that the inuence of technology on the educational structure is a factor that cannot be
ignored. It can be embraced as federal, state, and local education agencies have started to take notice of
the value of technology in education. Lawless & Pellegrino (2007) noted current initiatives for educational
organizations, which included items such as improving the capacity of schools to use technology and
minimizing inequitable access to technology (p. 576).
This glimpse into a singular school district's embrace of technology and learning software shows a progression to a state that other districts may desire to emulate. Although beginning with a lagging adoption on the
part of teachers and administrators, this school district had a consistent history of technology use. This will
raise serious questions for other educational leaders that now see the inuence and evolution of technology
within educational settings. What might districts without this solid history consider while seeking progress
toward a more virtual structure? Are the hurdles too high for districts that have not had the capacity, or
intent, to implement new technologies?
As the structure of the educational organization is shifting, this is an opportunity for the educational
leaders to consider signicant questions.

•
•
•
•

What exactly is the role of leaders in modeling and promoting the eective use of technology?
How can technology change the relationship between a student and learning?
How can technology assist teachers in the active engagement of students?
What steps can a district take to develop the technical skill of leaders within the organization? What
kind of training would be promoted?

•

How can technology help realize programmatic goals and performance assessment?

What kind of systematic evaluation plan can be implemented? Having a foundation on which to build this
emerging virtual structure may assist lagging school leaders tasked with understanding and developing a
plan to implement technology use.

14 Summary
The emerging K-12 educational organization has a virtual structure that includes (1) connectivity to the Internet that expands the idea/denition of classroom. Teaching and learning will be virtual with connectivity
to the primary learning organization (which may/may not be the traditional school district), (2) dynamic
software to engage, enhance, and guide the student learning experience, (3) integration of software with an
individual teacher's own approach and understanding of pedagogy and student learning, and (4) an emerging
culture that blends virtual learning with the more traditional face-to-face (lecture/discussion) instructional
approach.
The adoption of technology in education should be understood as a slow evolution of educational bureaucracy in building capacity for how software will be used in K-12 learning. Technology, and specically
software, is in a formative stage of adoption for constructing virtual organizational structures. From piecing
together the evidence of how one school district is moving forward to address teaching and learning within
a technology rich system:
1. The software to structure and organize a hybrid digital/brick and mortar educational organization will
accelerate the development of a dierent pedagogy for teaching and a dierent (more personalized?)
form of learning;
2. The slow rate of organizational change is a condition of bureaucracy. Technology adoption by school
systems needs to be understood in context to the nature and condition of the educational bureaucracy
as it adapts to changes in the external environment.
Christensen, Horn, and Johnson (2008) claim that by 2019if one looks at the logarithmic growth of online
delivery of the high school curriculum50 percent of high school courses will be delivered online. In other
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words, within a few years, after a long period of incubation, the world is likely to begin ipping rapidly
to student-centric online technology (p.

98).

The signicance of Christensen's projection is based upon

the accelerating acceptance and expansion of the virtual educational delivery system. This school district
is evolving from the brick and mortar system of educational delivery to a blended system of virtual and
bureaucratic delivery . . . and provides evidence that Christensen's prediction is on track.
The knowledge required for leading and teaching during this transition is about organizing for learning
in a way that better serves children and society. The adults of the present day educational system will need
to re-conceptualize the present day school system and recast it for a more student-centered form of learning
in the twenty-rst century. This case study indicates that one district is moving in a more deliberate way
to change how it organizes for teaching and learning in an age of technology.
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