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Ubiquitous Computing in Schools

Study Introduction

1.1 Introduction This document is organized in six chapters that follow. The

literature review examines ubiquitous computing from its

Educators are always looking at how to improve learning, given

the resources they are provided and their skills as pedagogues. genesis with laptops to current trends with tablet-based com-

s a team of educators participating in 2 doctoral program in puters and mobile phones. Our focus in the literature review

. . , includes elements of training for teachers and administrators
educational leadership, we have dedicated a year towards re- fheu men ning fhin ’

searching and reporting on a need articulated from colleagues changes in school policy, and most importantly to us, the ratio-

working in a neighboring school district on the cusp of starting nale for going “one-to-one.
a ubiquitous computing project. Virginia Commonwealth Uni-

versity's (VCU) School of Education is a member of the Carn- The methods section covers the process we undertook with

egie Project on the Fducation Doctorate (CPED) and presents our research. Our study is a multi-case, qualitative case study

its EALD. students the opportunity to study compelling prob- design where we conducted focus group and individual inter-

lems of practice in the field of education through collaborative views with personnel from five districts participating in one-to-

capstone projects, of which this dissertation is a result. It is our one initiatives. We chose districts with varying student popula-

hope that this research will help our client school district to tion sizes with a varying degree of experience using a variety

prepare and plan appropriately for their one-to-one computing of computing platforms. They also showed diversity in their

initiative. It is also our hope that this document will help oth- economic climates and racial profiles

ers following a similar path. The case district profiles present each district’s indepen-
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A Multi-Case Study of 1:1 Districts

dent story in going “one-to-one.” Each of the five sections in
this chapter captures some of the successes unique to each dis-

trict, in addition to the challenges they have faced.

The analysis and logic model chapter examines the simi-
larities and differences among each case district, using a logic
model we created based upon a process we observed followed
by district personnel to start their ubiquitous computing pro-
grams. This cross-case analysis includes our interpretation of

each case’s story in light of going “one-to-one.”

The discussion and recommendations chapter includes
a discussion of our interpretation in addition to our recom-
mendations for districts exploring ubiquitous computing, in-

cluding recommendations for further research.

1.2 Research Team

Our research team collectively has over 65 years in the field
of public education. As students at VCU, our educational lead-
ership program has focused on developing us individually as
leaders, with a cohort that has included students in higher edu-
cation. At the same time, the capstone approach has developed

our abilities with collaboration and team building,

Derrick Deloatch. Derrick is currently a middle school
principal at a suburban school district in the metropolitan
area of Richmond, Virginia. He holds bachelor of science and
master’s of teacher degrees from Virginia Commonwealth
University. After spending ten years as a middle school science
teacher, Derrick went back to Virginia Commonwealth Univer-
sity to earn a post master’s certificate in educational leadership.
Derrick has spent the last eight years in administration in both
high school and middle school settings. Having worked in a
district that has already implemented a one-to-one program,
Derrick’s participation in this research project has helped him
gain insight into what other districts experienced while imple-

menting their own initiatives.

John Hendron. John is currently an instructional technolo-
gist for a rural school district near Richmond, Virginia. He
holds a bachelor of arts in music degree from the University
of Rochester, a master of arts degree in music education from
Case Western Reserve University, and a master of arts degree
in instructional technology from Virginia Polytechnic Institute
and State University. John'’s interest and expertise in the field
of educational technology has been strengthened through this
research process. John has served as a director for two terms
for the Virginia Society for Technology in Education (VSTE).
John’s writing has appeared in ISTE’s Learning and Leading

with Technology.

Angie Kim. Angie has served as an associate principal in a
suburban school district in the metropolitan region of Rich-
mond, Virginia. She holds undergraduate degrees in history
and psychology and a master of teaching from Virginia Com-
monwealth University. Angie worked as a classroom teacher
while earning her endorsement in gifted education from the
University of Virginia and a post master’s certificate in educa-
tional leadership from VCU. She has also held a position as an
onsite university supervisor for student teachers through VCU
before becoming an administrator. Angie’s love of bringing the
real world to students through technology has helped her in
this research. She hopes other districts will be able to use the
information in this research project to help make decisions

that best serve the needs of the students.

Shawnya Tolliver. Shawnya is currently an elementary
principal in a suburban school district in the metropolitan re-
gion of Richmond, Virginia. She holds a bachelor of arts degree
in elementary education from Wake Forest University. Shawnya
obtained her master’s degree in supervision and administra-
tion from Virginia Commonwealth University. She has been
a classroom teacher, resource teacher, and assistant principal
prior to moving into the principalship. Participating in this re-

search study has been extremely beneficial to Shawnya as she
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leads her school in the direction of instructional innovation.
Information gleaned from this study will be a valuable re-
source as Shawnya continues to guide her staff towards deeper

technology integration.

1.3 Capstone Committee

Our advisor is Dr. Charol Shakeshaft, professor of educational
leadership at VCU. We have welcomed Dr. Shakeshaft’s support
to mold our research for our own needs and for the needs of our
client. Our dissertation committee also includes Dr. Jonathan
Becker and Dr. James Lane. Dr. Becker is currently the director
of online learning for VCU, and an associate professor in the
educational leadership department at VCU’s School of Educa-
tion. Dr. Becker’s passion for technology in education has led to
his own research in this field. Dr. Lane is currently superinten-
dent of Goochland County Public Schools. His past experience
has included adjunct teaching at VCU's School of Education,
and providing leadership to districts involved in one-to-one

computing projects.

1.4 Internal Review Board

Our team applied for, and received internal review board ap-
proval (#1M20000320) on January 16, 2014 to conduct the
research involved in our capstone project. This was a required
prerequisite to conduct research in one of our case districts.
The research we conducted through focus group interviews and
one-on-one interviews with key personnel from case districts

posed no harm to participants.

1.5 Confidentiality of Case Studies

Each district we studied agreed to, and signed a memorandum
of understanding that outlined the scope of our research. Be-
cause some of the districts did not want to be identified, we
have not included the identity of any of the five case districts

in this report. Some information was purposely not quoted

verbatim to help maintain the confidentiality of participat-
ing districts. Documents referenced in the data analysis and
discussion chapters are also not included in the appendices to

maintain the confidentiality of districts.

1.6 Statement of Appreciation

We would each like to thank our advisor and capstone chair Dr.
Charol Shakeshaft, as well as our capstone committee mem-
bers Dr. Becker and Dr. Lane for their help with designing our
study. We would also like to thank our client team for the op-
portunity to explore the best practices involved in ubiquitous
computing. Most importantly, we would like to extend thanks
to our families and colleagues for their understanding during
the intense period of our lives used to conduct our research and

deliverables.

1.7 Format

This report was originally written in APA format. We adhered to
the 6th edition of the 7he Publication Manual of the Ameri-
can Psychological Association. 1t is presented here in 2 modi-

fied, more accessible format, while maintaining APA reference

style.
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Literature Review

Chapter 2

Photo courtesy Flickr user kjarrett

2.1 Introduction 2.1 INtroduction..........oveveveveeeeerererereran,

2.1.1 Where Did One-to-One Programs Start? 2.2 Reasons for the Implementation........

One-to-one ubiquitous computing initiatives have been 2.3 Professional Development
around since the late twentieth century. One-to-one computing

is defined as an environment where students and teachers have 2.4 Policy and Procedures.......................
access to wireless computing devices in the school and home
settings (Negroponte, 2006; Penuel, 2006). The key features of 2.5 During Implementation of Mobile

these one-to-one programs are students and teachers having a One-to-One Computing.............cccovevveen,
wireless device, Internet capability, tools, and resources needed
to complete their school related tasks (Abell, 2008). Several

2.6 CONCIUSION ..o

one-to-one programs have been implemented in states and dis-
tricts across the United States over the last twenty-three years.
In 2002, Maine was one of the first states to provide mobile de-
vices to all middle school students and teachers with the Maine
Learning Technology Initiative (MLTT). In 2002, The Freedom

to Learn (FTL) program was Michigan’s attempt to implement
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a similar one-to-one laptop program with its students and
teachers. Texas also experimented with a one-to-one comput-
ing program from 2004-2008 with the Texas Technology Im-
mersion Project (TIP). In 2006, Pennsylvania continued the
trend with their own one-to-one laptop program by providing
laptops to more than 356,000 students (Abell, 2008).

Individual school districts and schools have also initiated ubig-
uitous computing programs. Henrico County Public Schools, a
district in central Virginia, distributed laptops to its secondary
students and teachers beginning in 2001. Talbot County Public
School System was the first school district to launch a one-
to-one laptop initiative in the state of Maryland. Districts and
schools across the country continue to join the ranks of schools
and states implementing one-to-one initiatives. Nagel (2010)
concludes that up to 37% of schools across the United States

have explored one-to-one initiatives.

2.1.2 Successtul Implementations

Districts on the path of implementing a one-to-one program
can look to districts that have had the program in place over
several years for strategies of a successful implementation.
Analyzing the implementation process and identifying key
program features of other districts can help determine the best

course to follow for the greatest results.

Project RED, a research organization sponsored by major
players in the educational computing industry, has estab-
lished a rationale for what makes one-to-one programs suc-
cessful. Districts such as Sunnyside Unified (Arizona), Irving
Independent (Texas), Walled Lake Consolidated (Michigan),
Mooresville Graded (North Carolina), and the Atlanta Public
School (Georgia) are cited as success stories because they have
reduced educational spending using technology, increased test
scores in areas of need such as mathematics, increased student
engagement and attendance, and reduced behavior problems

in their schools (Project RED, 2013).

Mooresville Graded School District in Mooresville, North Caro-
lina, was featured in a recent New York Times article, with
an interview with their iconoclastic superintendent (Schwarz,
2012). Superintendent Edwards said, “It’s not about the box.
It’s about changing the culture of instruction - preparing stu-
dents for their future, not our past... You have to trust kids more
than you've ever trusted them, your teachers have to be willing
to give up control” (Schwarz, 2012). Edwards’ district is now
a tour destination for many district administrators planning
for successful initiatives (Edwards, 2014; One to One Institute,
2013).

The Urban School, located in San Francisco, is another exam-
ple of a success story. Educators put an emphasis on student
created work in their project-based curriculum. The goal of the
one-to-one was for students to show their learning through
the creation of information and content instead of just con-
suming information. This transformation occurred through
the school’s focus on “seamless integration” (Lenovo & Intel,
nd.).

Jamestown Elementary School in Arlington, Virginia provided
“tool kits” for every grade level. The tool kits support an array of
wireless devices including tablets, notebooks and digital audio
players. The kits are used to focus on content delivery skills,
creativity, and collaboration. Conducting research, practicing
math facts, taking notes, and creating presentations are some
ways of using the devices in the classroom. The program was
rolled out in increments by content since 2004 (Lenovo & Intel,
nd.).

There were various reasons and goals behind these comput-
ing initiatives. Whether it is to close the achievement gap,
bridge the digital divide, or to create equity among students,
all the schools, states and districts desire successful programs.

The research surrounding these ubiquitous computing initia-
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tives—using everything from laptops to more portable mobile
devices—reveals insight into the theoretical foundations be-
hind the desire to provide each and every student their own

computer as part of their toolkit for learning.

2.1.3 Theoretical Foundations

The writings and theories of John Dewey (1997) have inspired
generations of educators since the mid-twentieth century with
approaches of instruction that advocate real-world experience.
These concepts resonated with students of Piaget who cham-
pioned constructivism and Papert, who championed corn-
Structionism (Ackerman, n.d., Fleischer, 2012, Harel & Papert,
1991). It was Papert (1993) who advocated for the power of
microcomputer technology to make experiential approaches
to learning inexpensive and efficient. Despite their attrac-
tive ideas about the acquisition and retention of information
through experience, both Piaget's and Papert’s ideas about
education only slowly gained traction in American schools

(Schon, 1992).

Papert and his colleagues at the Massachusetts Institute of
Technology have been tireless in their advocacy for the use of
computers as powerful learning tools (Turkle & Papert, 1990).
Negroponte and Papert helped establish the One Laptop per
Child Project, with the aim at providing low-cost computers
to children in all parts of the world (Negroponte, 2006; OLP,
n.d.). Key to Papert’s theories is the idea that children should
be in control of their learning (Harel & Papert, 1991). He wrote
in Mindstorms, “We are at a point in the history of education
when radical change is possible, and the possibility for that
change is directly tied to the impact of the computer” (Papert,

1993, p. 30).

The advancement and sophistication of technology, in terms
of both computing power and size, has made the prospect of

putting a device in the hands of every learner palatable. Known

by different names, ubiquitous technology programs or one-to-
one initiatives are often tied to aims for enhanced instruction
that adopt the student-centered and project-based modalities
supported through constructivist and constructionist theories

on learning,

2.1.4 Organization of the Literature Review

The central question facing a school district considering
scaling-up learning opportunities with technology may be
“why implement a one-to-one program?” The benefits and
drawbacks are likely to be considered, including the effect on
student achievement, cost, student engagement, attendance,
and long-term benefits with unmeasured aspects of student
achievement in schools, such as the development of twenty-
first century skills (Kereluik, Mishra, Fahnoe, & Terry, 2013).
In our first section, we examine the “why” question, providing

a rationale for adopting a ubiquitous computing initiative.

Adding laptops or mobile devices such as e-readers, tablet com-
puters, or cell phones to the school day provides enough change
to the school environment to warrant training for teachers and
administrators. Professional development efforts are routinely
discussed in the research on one-to-one initiatives. However,
training will not only focus on the operation of new digital
devices, but will extend to modifications of teaching practices,
adopting methods that resonate with today’s students. Profes-
sional development is a key component towards the success of

a ubiquitous technology program.

In addition, schools and districts implementing one-to-one
programs must be prepared with policies and procedures that
will facilitate success. Central to this effort will be the devel-
opment of policies that set the groundwork for Internet safety,
management of discipline, and protecting all stakeholders.
Likewise, schools must adequately prepare for the additional
work in acquiring and managing the new hardware and soft-

ware used in ubiquitous programs.
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One-to-one programs began to emerge twenty-three years ago.
Since that time, research has focused on student outcomes and
the requisite changes in pedagogy that have resulted in stu-
dent achievement gains. Programs in current planning stages
would do well to evaluate the successes and challenges of other
programs already in production. We look at the research on

established programs in our final section.

2.2 Reasons for Implementation

2.2.1 Technology is Ubiquitous

Schools across the United States are embracing ubiquitous
computing. Districts are accomplishing this by expanding the
number of computers available to students or “bring your own
device” (BYOD) initiatives, where students bring their own
computers, tablets, or cell phones to schools (New Media Con-
sortium, 2013). One of the more studied methods is the one-
to-one initiative, where schools provide a computing device to
each student. In our age of digital access, ubiquitous comput-
ing allows educators to disband the notion of a computer lab.
Through one-to-one initiatives, both students and teachers
have a wireless enabled device that allows them the freedom of
working anywhere, at any time (Abell Foundation, 2008; Jeng,
Wu, Huang, Tan, & Yang, 2010).

2.2.1.1 Students and technology

Students today access the Internet as a part of their daily rou-
tine. According to the Pew Internet and American Life Project
(2013), 95% of teens access the Internet, with 100% penetra-
tion at the 16 to 17 year-old age group (Nagel, 2013). However,
the way the Internet is accessed has changed. Instead of sitting
at a desktop computer at home, teens are using smartphones,
tablets, and other devices for mobile access. Seventy-four per-
cent of 12 to 17 year olds reported they use mobile devices at
least occasionally to go online (Pew Internet and American
Life Project, 2013).

2.2.1.2 Students and gaming

One reason for teens to go online is for social gaming. Today,
video games include opportunities for social interactions over
the Internet. A Kaiser Family Foundation report (2010) docu-
mented survey results among American students aged 8 to 18
and found that all age groups played at average, over an hour
of video games daily. This was compared to over four hours
watching television (Kaiser Family Foundation Study, 2010).
Gaming opportunities range from mobile, handheld devices
that include Nintendo DS, smart phones, and tablets, to con-
sole games (Xbox, PlayStation) and games played on a person-
al computer (Bissell, 2010). In each case, games can include
online opponents and live interaction, no matter the format of
the game (Bissell, 2010; Prensky, 2008).

2.2.1.3 Students and social media

More than playing videos games, teens spend a greater amount
of time on social media sites. According to the Kaiser Family
Foundation report (2010), 8 to 18 year olds spend 25% of their
time with technology on social media versus 19% of their time
on video games. Eighty percent of teens are accessing social
network sites, such as Facebook, up from 55% in 2006 (Pew
Internet and American Life Project, 2011).

A 2010 Pew study documented that 47% of American children
receive their first cell phone between the ages of 10 to 11 (Len-
hart, 2010). With more than one-third of teens in the United
States owning smartphones and 23% owning tablets (Interac-
tive Educational Systems Design, 2013), districts understand

the importance and connectivity of technology to the students.

2.2.2 District Implementations

One-to-one computing initiatives can be a costly investment
for districts. Henrico County Public Schools, located in Vir-

ginia, spent a reported $50 million dollars on their one-to-one
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laptop initiative from 2001 to 2008. Maine’s statewide program
cost $41 million dollars in its beginning stages in 2002, an ad-
ditional $41 million in 2006, and $49 million in 2007. (Abell
Foundation, 2008). Even with the high costs, the reported suc-
cesses and even failures of major school districts in Florida,
Texas, South Dakota, and others, are motivating new districts
to join the one-to-one movement. A survey conducted by the
Interactive Educational Systems Design (2013) of 558 district
technology leaders across the United States found 84% showed
a high level of interest in implementing a one-to-one initiative

within the next two years if budget allowed.

Districts are putting priority on integrating technology into
the classrooms. In 2004, it was estimated that 4% of school
districts across the nation participated in one-to-one comput-
ing (Bebell & Kay, 2010). Nagel (2010) estimated that 37% of
school districts in the United States have implemented some
form of one-to-one computing. Even if districts are not fully
implementing one computer per child, the rate of technol-
ogy available for students is rising. The national ratio of stu-
dents to computers has decreased from 125:1 in 1983 to 4:1
in 2002 (Russell, Bebell, & Higgins, 2004). A recent survey of
over 11,000 educators by Renaissance Learning reported that
18% of districts surveyed are currently piloting 1:1 initiatives
(Renaissance Learning, 2014). In another survey, the National
Center for Educational Statistics reported the ratio of students
to computers with Internet access as 3.8:1 in 2005 to 3.1:1 in
2008 across the United States (NCES, 2011, Table 109).

2.2.3 Enhancing Instruction

One of the benefits districts cite for ubiquitous computing is
that education is enhanced through technology (Brodzik,
2012; Bebell & Kay, 2010; Edwards, 2014; Harris, 2010; Storz &
Hoffman, 2012; and Windschitl & Sahl, 2002). Many districts
and schools articulate a desire for more personalized instruc-
tion for students (Short, 2011). In an appraisal of a one-to-one

program looking at the impact on low socioeconomic students,

Harris (2010) found teachers felt laptops helped individualize
instruction with differentiated depth and pace for students. He
also found students received personalized feedback for their
learning. One-to-one initiatives also help classrooms to be-
come more student-centered (Bransford, Brown, & Cocking,
2000; Dunleavy, Dexter, & Heinecke, 2007) as well as pro-
vide greater learning opportunities for challenging students
(Mouza, 2008).

2.2.3.1 Access to knowledge

Technology has changed how we access knowledge. Students
can search for information, share information, and come up
with new information by synthesis (Hendron, 2010). Even text-
books are now online with additional videos and enrichment
content accessible for students who want to dig deeper into a

topic of interest (Dunleavy & Heilack, 2007).

In a study to evaluate effectiveness of iPods and iPads in a
classroom, Crichton, Karen, and White (2012) found certain
applications helped students create meaningful products to
show understanding. The variety of accessible knowledge is
why the teachers in a San Francisco High School reported that
laptops provided students with a deeper understanding of con-

tent (Harris, 2010).

2.2.3.2 Twenty-first century skills

With additional sources of information comes the respon-
sibility and wisdom of how to use that knowledge. Teachers
are charged with showing students how to discern reputable
information from the plethora of sites that come up from a
simple Google search (Hendron, 2010). The skill to separate
fact from fiction is a twenty-first century skill. Developing this
information literacy skill is enhanced with access to technol-
ogy. In addition, the gamut of twenty-first century skills in-
volves a variety of additional skills that are either enhanced or

changed with technology access, including problem solving,
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communication, self management, and critical thinking (Ed-
wards, 2014; Kereluik et al., 2013, Partnership for 21st Century
Skills, n.d.; Rousseau, 2007). The meta-study of twenty-first
century skill frameworks by Kereluik et al. (2013) found that
three major sets of skills are articulated across fifteen widely
available models: foundational knowledge (to know), human-
istic knowledge (to value), and meta knowledge (to act). While
knowledge about technology is only articulated in their model
as one branch of foundational knowledge, the authors admit
that both the presence and utility of technology fundamentally
changes the development of humanistic and meta knowledge
categories, such as life and job skills, culture competence, plus

communication and collaboration.

Social learning management platforms allow students to talk
to others in a way that takes learning to a higher level, facili-
tating the practice of twenty-first century skills. In Edmodbo, a
discussion thread could go on for days as students continue to
search for information and add to the dialogue. Barrow County
Public Schools, located in Georgia, has a dedicated Edmodo
wiki page for its staff. On the site, teachers are encouraged to
use Edmodo for developing a sense of community among stu-
dents, safely teaching students how to behave in a social net-
work with peers and adults, fostering twenty-first century skills
like communication, collaboration, critical thinking, and
creativity, as well as differentiating lessons by learning styles

(Barrow County Public Schools, n.d.).

Google Applications allow for students to work simultaneously
on one or more documents and spreadsheets with peers and
teachers. On the Google Docs Tips and Tricks page, students are
shown how to plan, work on, and chat about a project in real
time even though classmates are in different locations (Google,
n.d.). Another site, Khan Academy, allows students access to free
instructional videos, supporting a flipped-classroom model. In
a video testimony on the Khan website, teachers explain how

students use the website to complete online exercises from

which their progress is reported to their teacher immediately.
Because access to Khan Academy is not limited to school hours,
students can work beyond the school day, continuing discus-
sions, extending the concept of “learning” beyond a typical

class period (Khan Academy, n.d.).

2.2.3.3 Teacher role

Education leaders routinely target a desire to change classroom
pedagogy with the implementation of one-to-one initiatives.
Constructivist or constructionist learning styles are often cited
as an end goal (Becker 2000, 2001; Brodzik, 2012; Keskin &
Metcalf, 2011; Nicholas, 2006; Sandholtz, Ringstaff, & Dwyer,
1997; Short, 2011). Seymour Papert (1993) was instrumental
in convincing the governor of Maine to embark on their ambi-
tious online learning initiative (MLTT). Papert stated that all
students needed to have a computer in order to fundamentally
change our schools and that success would only be reached if

the district offered one laptop for each child (Fleischer, 2011).

Educators are no longer the sole disseminator of information.
Students are learning to locate and understand knowledge by
collaborating with one another. This, in turn, has changed
the teacher’s role in the classroom. Instead of direct teaching,
the teacher facilitates the students’ learning, often through a
project-based approach (Short, 2011; Sockman, 2007). Har-
vard professor Chris Dede describes teachers as shifting from an
“explainer-in-chief to an orchestrator of learning” (Fairbanks,
2013,p. §7).

2.2.4 Student Engagement

Ubiquitous computing classrooms showed an increase in stu-
dent engagement, motivation, participation, attendance, and
ability to work independently (Apple Computer, 1995; Bebell,
2005; Edwards, 2014; Rockman, 1998; Rutledge, Duran, &
Carroll-Miranda, 2007; Short, 2011; Silvernail & Lane, 2004).

In a study of Maine’s one-to-one initiative, survey results stated
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30-40% of principals thought attendance and student behavior
had improved and 70% reported there was a positive impact on
student learning and motivation. The same survey indicated
teachers felt motivation, engagement, and participation also
rose for special education students (Silvernail & Lane, 2004).
Lemke and Martin (2004) conducted a study in Indiana of
their one-to-one initiative and found consistent teacher, par-
ent, and student reports of increased student participation,
more involvement in activities, increased time spent on school-

work at home, and fewer behavior problems.

2.2.5 Student Achievement

In the era of No Child Left Behind, student test scores are a
big factor in bringing additional resources into the classroom.
Although some districts have cited laptops as bringing up test
scores (Mann, 2008), there is little correlation between tech-
nology and standardized test scores (Rousseau, 2007). Surveys,
interview perceptions, and non-standardized testing do report
an increase in classroom achievement. The Abell Foundation
(2008) reported test scores for students in Maine did not in-
crease in any of the core content except for writing, Writing
scores went up for two thirds of the students between 2000 and
2005. Increased use of the laptop in the writing process seems
to have attributed to the scores. A New York high school decided
to discontinue its one-to-one initiative after seven years due to
a lack in student achievement, among other reasons includ-
ing discipline problems related to misuse of the laptops and
a continued lack of teacher understanding on how to use the

technology in the classroom (Hu, 2007).

Rousseau (2007) suggests that we may never truly understand
the impact of the laptop initiatives on standardized testing due
to the tests assessing traditional learners, not those who have
been taught in a method centered on technology users. At this
point, classroom assessments may be a better gauge of student

achievement in a ubiquitous classroom, such as performance-

based assessments (Lewin & Shoemaker, 2011).

2.2.6 Equity Through Technology

Bridging the gap between achievement scores of high- and
low-socioeconomic students is another reason cited for estab-
lishing a ubiquitous environment. Harris (2010) believes a
laptop initiative provides great benefits to low-socioeconomic
students, including expanding worldviews and improving ca-
reer opportunities for students. The program can be a valuable
educational investment for students and their families with

financial needs.

Districts cite closing the “digital divide” as a goal within
ubiquitous computing programs (Edwards, 2014; Zardoya &
Fico, 2001). The U.S. Department of Commerce (2011) re-
ported that people with less education, those with disabilities,
lower income families, Blacks, Hispanics, and rural residents
generally lag behind the national average for computer and
Internet use. For example, in households making less than
$25,000, 43% reported not having a computer. Four percent
of higher income families reported not having a computer at
home. Rousseau (2007) also agreed that family income drives
whether a household has a computer or Internet for home use.
A one-to-one initiative where students are allowed to take the
device home can help narrow a portion of the gap. However,
further research would need to be conducted regarding the im-
pact of ubiquitous computing on underserved populations to

truly understand the benefits (Harris, 2010).

Having students carry their laptops home also shows improve-
ments in parental interest. Rutledge et al. (2007) found nearly
every child had a parent with them at school meetings regard-
ing implementation. Parents have also shown an increase in-
terest in learning more about technology in the process. Lei
and Zhao (2008) found parental involvement increased the
year one-to-one laptops were implemented in a Midwestern

middle school. Forty-six percent of parents reported they had
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never worked with their child on homework in the beginning
of the year. At the end of the year, only 32% of the parents re-
ported the same. Also in the same study, 78% of parents said

they never worked with their child on the computer. At the end

In order to ensure the success of implementation, we need to
make sure our teachers are trained and supported throughout

the entire implementation and sustainment process.

2.3 Professional Development

of the academic year, only 54% made such reports.

2.3.1 Teachers are Change Agents
2.2.7 Beyond the Classroom

Districts are putting laptops into students” hands as a means
of preparing them for the workforce of tomorrow. “Fully 65
percent of today’s grade-school kids may end up doing work
that hasn’t been invented yet” (Heffernan, 2011). The United
States Department of Labor (2012) projects a 20.5 million job
increase by 2020. People with master’s degrees will have more
opportunities to be employed than a person with only a high
school diploma due to the increasing demand in specialized
occupations. Educators understand how technology ties into
future opportunities for students. Tasgold (2012) interviewed
teachers who emphasized the significance of preparing our
students for global competition through technology beyond
high school.

Maine’s vision in implementing the one-to-one initiative in
2002 was “to promote business development in Maine and
statewide economic development by creating a workforce with
a 21st century skill set” (Derringer, 2010). Preparing our stu-
dents for the world beyond the classroom is an important factor
in deploying mobile devices for every student for Maine, other

states, and districts.

The one-to-one initiative has been implemented across the
United States for various reasons, including increased student
achievement, motivation, positive changes in instruction, clos-
ing the digital divide, and preparing our students for the future
with twenty-first century skills they can apply to their work. All
of these positive outcomes stem from the classroom and the

daily interactions between teacher, student, and technology.

The literature is clear in reinforcing that teachers are the pri-
mary change agents in one-to-one computing initiatives, more
than the new ubiquity of technology (Bebell & 0’Dwyer, 2010;
Dunleavy et al., 2007; Harris, 2010; New Media Consortium,
2013; Sprenger, 2010). Professional development is therefore
omnipresent in discussions about the success of one-to-one
initiatives (Donovan et al., 2007; Fogary & Fitzpatrick, 2013;
Hernandez-Ramos, 2005; McKeeman, 2008; Peck & Sprenger,
2008, Penuel, 2006, Potter & Rockinson-Szapkiw, 2012;
Schwab & Foa, 2001; Wang, 2000). The success of an initiative
is directly correlated to the quality of professional development
offered (Bebell & O’Dwyer, 2010; Lawless & Pellegrino, 2007;
Potter & Rockinson-Szapkiw, 2012; Rousseau, 2007; Silvernail
& Lane, 2004; Silvernail, Pinkham, Wintle, Walker, & Bartlett,
2011), maintaining that training is matched to a teacher’s
needs and ability levels (Burns & Polman, 2006; Walker, John-
son & Silvernail, n.d.). Professional development activities can
be conceptualized around a school-based context, a societal
context (involving parents), and around a disciplinary context
(Klieger, Ben-Hur, & Bar-Yossef, 2010).

Before professional development begins, schools must first es-
tablish a vision for the initiative (Adelman et al., 2002; Sparks,
2002). For superintendent Mark Edwards, who has launched
two one-to-one initiatives, the vision is part of a “moral im-

perative:”

The moral obligation to bridge the digital divide is the
driving force bebind our digital conversion initiative. We

believe that, provided with the right tools and support, all
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Students can be successful academically, regardless of so-
cio-economic status, first language spoken, or special needs

(Edwards, 2014, p. 17; Apple, 2007, p. 55).

Wirt (2012) found in his assessment of successful schools
that vision-forming was best achieved in groups that included
teachers. The initiative’s vision will drive the success of the
implementation, based upon buy-in and acceptance by teach-
ers, and to an extent, the community. Schools commonly
articulate a vision based upon a desire for increased student
achievement, improved instruction, student engagement, the
support of the development of so-called twenty-first century
and workplace readiness skills (Harris, 2010; Lei & Zhao, 2008;
Nagel, 2010; Silvernail, Wintel, Walker & Bartlett, 2011). Suc-
cessful one-to-one initiatives take place in schools and districts
where teachers’ philosophy of education and attitudes about
technology synergize with a school’s vision for the program
(Becker, 2001; Burns & Polman, 2006; Cuban, 2001; Garthwait
& Weller, 2005; Hall & Elliott, 2003; Inan & Lowther, 2010,
Murphy, King, & Brown, 2007; Penuel, 2006, Venkatesh &
Abrami, 2006; Wozney, Zhao, & Frank, 2003). Specifically, dif-
ferent methods of pedagogy are implemented in schools identi-
fied with success. When teachers do not share a belief about the
impact that these types of pedagogy can have on student suc-
cess, a barrier is created in leading teachers to change (Lawless
& Pellegrino, 2007).

The literature identifies 2 number of different pedagogies as-

sociated with one-to-one implementations. These include:

Constructivist (or constructionist) approaches
(Becker 2000, 2001; Brodzik, 2012; Keskin & Metcalf, 2011;
Nicholas, 2006; Sandholtz et al., 1997; Short, 2011),

Student-centered classrooms (Bransford et al., 2000;

Dunleavy et al., 2007),

Assessment-centered (Bransford et al., 2000; Dunleavy et

al., 2007),

Project- or problem-based learning (Short, 2011;
Sockman, 2007), and

Personalized learning (Short, 2011).

In almost every one of these approaches, the role of the teacher
can be viewed along a continuum between a transmitter of
knowledge to a facilitator or coach (Levin & Rivka, 2006-2007;
Swan, van’t Hooft, & Kratcoski, 2005). There is a strong held
belief that teachers make a journey along this continuum to-
wards the facilitator role through both classroom experience
and professional development (Fairbanks, 2013; Lowther, Ross,
& Morrison, 2003; Sandholtz et al., 1997).

The teacher’s professional development along a continuum
of pedagogy that includes the continued integration of tech-
nology with instruction and in student activities can be an
emotional and distressing journey (Owen & Demb, 2004;
Wirt, 2012). “Teachers may require some convincing that the
change is not only in the students’ best interests, it is in their
best interests as well, especially if they will have to learn a sig-
nificant amount of new processes” suggests Brodzik (2012),
who evaluated a one-to-one laptop program for the Pittsgrove
Township School District (Delaware). A teacher’s worries and
fears about beginning a one-to-one initiative often centers on
how the change will affect them on a personal level (Brozdik,
2012; Donovan, Hartley, & Strudler 2007; Ertmer, Ottenbreit-
Leftwich, Sadik, Sendurur, & Sendurur, 2012; Gulek & Demir-
tas, 2005; Goldring & Greenfield, 2002). The result may be a
reluctance to use new tools or new pedagogies (Moore-Hayes,
2011). Professional development strategies should acknowl-
edge the stress associated with changed professional practice,
through the choice of activities that minimize stress or through
culture change in the school (Zhao & Bryant, 2006). Donovan
etal. (2007) recommend that teachers “feel important and in-

volved” in the professional development process (p. 279).
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Several models have been developed to conceptualize a teach-
er’s pedagogy along a continuum. A teacher’s development in
this area has been observed in connection with one-to-one ini-
tiatives (Rockman 1998, Russell et al., 2004). These may be
useful reference points when designing a professional develop-
ment program that differentiates training based on a teacher’s

needs and level of development.

2.3.1.1 ACOT Stages of Concern

The Apple Classrooms of Tomorrow (ACOT) project docu-
mented the impact of technology integration in schools over
a ten-year period ending in 1995 (Apple Computer, 1995). One
outcome of this project was the formulation of five “Stages of
Concern” (Sandholtz et al., 1997). Conceptually, teachers mi-
grate along these stages as their teaching develops over time
with the adaptation or integration of technology. The stages
include: entry, adoption, adaptation, appropriation, and inven-
tion. In the last stage, teachers have fully adopted computer
technology and it has become a mainstay in their teaching
(Sandholtz et al., 1997).

2.3.1.2 LoTi Framework

Inspired by the ACOT study, Dr. Christopher Moersch devel-
oped the LoTi framework (levels of teaching innovation) as a
“conceptual model to measure classroom teachers [sic] imple-
mentation of the tenets of digital-age literacy as manifested
in the National Educational Technology Standards for Teach-
ers” (LoTi Connection, 2011). The framework identifies eight
stops along a continuum, from non-use, awareness, explora-
tion, and infusion on one end of the scale, to expansion and
refinement on the other. Where the ACOT Stages of Concern
are focused on the attitude of the teacher, LoTi is focused on
what is taking place in the classroom, both in regards to how
technology is being used, and the pedagogical choices made by

the teacher. At the highest level of the scale (refinement), class-

room learning is authentic, learner-centered, and is focused
on problem-solving with the latest digital tools and resources
(LoTi Connection, 2011).

2.3.1.3 SAMR

Puentedura’s SAMR model is focused on identifying the role
technology has in a learning activity (Puentedura, 2013). Sub-
stitution, Augmentation, Modification, and Redefinition frame
four distinct levels of technology integration. In the first stage,
technology replaces a previously used tool. In the second, the
tool adds something new to the learning activity, but the new
tool is used in a similar way to the old tool. In modification and
redefinition stages, the new tool re-defines the learning task, or
even allows for the creation of new tasks. This model’s orienta-
tion on how technology is used may be useful for teachers to re-

flect on their current practices with technology (Harris, 2010).

2.3.1.4 Concerns-Based Adoption Model (CBAM)

CBAM describes the process of change people experience with
the introduction of an innovation. This model is used in pro-
fessional development as a situational framework, looking at
both stages of concern and levels of use of the innovation
(Loucks-Horsley, 1996). Seven levels of change include aware-
ness, informational, personal, management, consequence,
collaboration, and refocusing. The levels of use come with
behavioral indicators; the scale is similar to the LoTi levels:
non-use, orientation, preparation, mechanical, routine, re-
finement, integration, and renewal. Movement in the CBAM
framework can be facilitated by time and mentorship (Hall &
Hord, 2006).

2.3.1.5 Everett Rogers’ Adopter Categorization and

Diffusion of Innovations Model

Rogers’ theory developed in the 1960s on the adoption of ideas
and innovative technologies resulted in a framework to un-

derstand how new ideas take hold, his variables represented
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by the innovative practice, communication channels, time,
and the environment or “social system” (Rogers, 2003). He
identifies these social groups as the innovators, early adopt-
ers, early majority, late majority, and laggards (Rogers, 2003).
This theory has been tested in a variety of contexts, including
in educational settings to understand how teachers integrate
new technologies into instruction (Philipp, Flores, Sowder, &
Schappelle 1994).

Classroom teachers can be effective agents in changing the
teaching and learning with new tools and new pedagogies.
The new tools include laptops, mobile devices, and software
that can replace paper and pencil, but go beyond and offer
new ways of discovery and communication (Hendron, 2008).
Professional development efforts start with the identification of
what changes and tools will be implemented. A teacher’s beliefs
about the need and impact for change, and the tools that will
help bring about change, must be considered as part of the
professional development process. Several continua have been
shared that illustrate the process of change. Identifying where
teachers are along any one of these models with relation to
their teaching style may aid the trainer in grouping teachers in

like groups to maximize training time and talent.

2.3.2 Professional Development is a Requirement

Knowing how to operate a computer or mobile computing
device is not enough to ensure the success of teachers in a
one-to-one environment (Dawson, Cavanaugh, & Ritzhaupt,
2008; Ertmer, Ottenbreit-Leftwich, & York, 2006; Rousseau,
2007; Schwab & Foa, 2001; Wild, 1996). Edwards writes, call-
ing ubiquitous computing a “digital conversion”: “Success in
a digital conversion classroom depends more than ever before
on the talent, initiative, and skills of the teacher” (Edwards,
2014, p. 97). The TPACK model conceptualizes a teacher’s
knowledge into three categories: knowledge of content, knowl-

edge of pedagogy, and knowledge of technology (Li & Ni, 2010;

Mishra & Koehler, 2006). The TPACK model posits that in order
for the integration of technology to be effective, a teacher will
utilize a synthesis of knowledge specific to the content being
taught, the tools available, and the instructional needs of stu-
dents (Harris et al., 2010). The best models for professional de-
velopment, therefore, offer opportunities for using technology
in situ, based around specific content or content disciplines
(McKeeman, 2008), with approaches that position the teacher
in a role as facilitator (Conley, 1993; Gross, Truesdale & Bielec,
2001; Lawless & Pellegrino, 2007). Those who have observed
or studied successful one-to-one implementations advocate for
professional development that ultimately comes to focus on
student-centered classroom pedagogy with new tools (Dawson
et al., 2008; Lowther et al., 2003; Holcomb, 2009). Professional
development must also change constantly to meet the chang-
ing needs of teachers (Donovan et al., 2007; Culp, Hawkins, &
Honey, 1999).

2.3.3 What Gets Covered?

2.3.3.1 Pre-deployment workshops

Most professional development programs described in the
literature start with a pre-deployment workshop with teach-
ers—which may last from a number of hours up to ten days
(Lowther, Ross, & Morrison, 2001; Rousseau, 2007). Many
descriptions and studies of one-to-one initiatives recommend
providing teachers with the tools and training before students
anywhere from six months to two years in advance (Burns &
Polman, 2003; Holcomb, 2009; McKeeman, 2008; Windschitl
& Sahl, 2002). These sessions are focused on productivity with
technology: turning it on and off, launching programs, Inter-
net searching, and learning applications with application as
general creation tools (office software such as email, word pro-
cessing, spreadsheet, presentations) or applications with more
specific curricular focus (research databases, math software,
spelling drills) (Nicholas, 2006). Both researchers and practi-

tioners both recommend starting with the basics of new tech-
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nology in an effort to allow teachers to feel comfortable with
new tools (Bebell & Kay, 2010). Recommendations for when to
implement this training vary, from six months up to two years
prior to deployment of the tools with students (21 Steps to 21st
Century Learning, 2009). The amount of time spent with this
type of training may differ based upon a teacher’s comfort level
with productivity using the school’s chosen tool. Several imple-
mentations used or recommend at least nine hours covering

these basics (Penuel, 2006, p. 333).

2.3.3.2 Training for teaching with technology

Once teachers feel comfortable with using new technology,
professional development efforts change to address classroom
pedagogy (Dalgarno, 2009; Donovan et al., 2007; Murphy et
al., 2007; Potter & Rockinson-Szapkiw, 2012). It is not un-
common for teachers to report that an initial training is inad-
equate alone (Storz & Hoffman, 2012). This training will vary
depending upon the age level of students and the content areas
or disciplines for which a teacher is responsible. The literature
cites many examples with poor outcomes where professional
development did not focus upon classroom pedagogy with a
curricular context (Lowther, Strahl, Inan, & Bates, 2007; Ert-
mer et al., 2012). A focus on pedagogy is apropos since the
major aim in many one-to-one deployments is a change in the
methods used to run a classroom, towards a model where the
teacher can be described as a coach, guide, or facilitator, in-
cluding what are called “neomillenial” learning styles (Dede,
2005). Ertmer (2005) calls for training to include “why tech-
nology is the best tool to address the content knowledge” (p. 12;
Mishra & Koehler, 2006).

2.3.3.3 Third tier training

Some of the literature describes a continuation for professional
development with pedagogy, but other examples of training
exist. In their case study of a middle school laptop program

in the American Midwest, Storz and Hoffman (2012) described

the third year of teacher training to focus on blended learning,
centered around what students can do with laptops when they
go home (Fairbanks, 2013). Potter and Rockinson-Szapkiw
(2012) advocate for a tier of training after basic operations
and applications as: “technology integration with mentor and
community support” (p. 23). In Gorder’s study of a one-to-one
program (2007), the third phase of instruction after “technol-
ogy integration” was focused on “engagement activities” for
students (p. 20). Dede (2011), however, has called for an end
to the concept of fechnology integration, and instead recom-
mends a focus for training around teaching, learning, assess-

ment, and productivity using technology.

2.3.3.4 Training for efficiency

Some schools include training on managing discipline issues
associated with a one-to-one deployment before, during, or
after training on teaching methods. Others include so-called
“advanced training” on more advanced applications and even
computer repair (Bebell & Kay, 2010). Since technology ad-
vancements happen quickly, schools rarely run out of material
to introduce as part of a continuous professional development
program (Dalgarno, 2009). Studies have supported sustained
training programs, in part, because teacher progress towards
changes in pedagogical styles take a significant investment
in time (Bonifaz & Zucker, 2004; Lawless & Pellegrino, 2007;
Sandholtz et al., 1997; Sheingold & Hadley, 1990).

The literature is weak in its description of training on disci-
pline issues despite the fact that it is often cited as a symptom
of one-to-one programs. Typically, schools with low incidents
of student discipline do not experience significant discipline
issues with technology. Likewise, schools with high socioeco-
nomic populations enjoy better records with student discipline
involving one-to-one deployments (Rousseau, 2007). Never-
theless, the literature supports an assumption that professional

development time should be allocated for teacher method-
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ologies to minimize instructional inefficiencies in one-to-one
environments (Brodzik, 2012; Livingston, 2006; Zucker & Mc-
Ghee, 2005).

Professional development time aimed at reducing discipline
issues can be spent on “objectionable materials, online preda-
tors, copyright violations and plagiarism, viruses and hacking,
netiquette behavior, and privacy issues” (Lemke & Martin,
2004, quoted in Brozdik, 2012). Some of this energy can be
used on constructivist-style teaching methodologies (Gulek
& Demirtas, 2005). There is a correlation of low incidents of
student discipline issues with technology when students learn
in classrooms that embrace constructivist-style pedagogy
(Devaney, 2010). In her study on student distraction, Tasgold
(2012) found that by providing strict assignment deadlines
and teaching students self-regulation strategies, student disci-

pline issues could be reduced.

2.3.3.5 Training should be continuous

Successful one-to-one deployments offer, or their stakeholders
recommend, continuous professional development (Blumen-
feld et al., 1991, Burns, 2002, Penuel, Fishman, Yamaguchi,
& Gallagher, 2007; Wang, 2000). While a professional develop-
ment effort may start with formal training in a workshop-style
setting to cover productivity with the tools, a continuous pro-
gram will provide a variety of new learning opportunities that
support an assortment of adult-friendly learning modalities,
including collaboration (Potter & Rockinson-Szapkiw, 2012;
Russell et al., 2004). Time for professional development is an
omnipresent requirement to ensure success (Bebell & 0’Dwyer,
2010; Milken Exchange on Education Technology, 1999;
Abell Foundation, 2008; Nachmias, Mioduser, Cohen, Tubin,
& Forkosh, 2004). Silvernail and Lane (2004) correlated the
amount of time teachers used laptops in the Maine laptop ini-
tiative with their time of participation in professional devel-

opment activities. A continuous program must adapt itself to

accommodate the needs of teachers at their appropriate ability
levels (Donovan et al., 2007; Rockman, 2000; Sandholtz et al.,
1997; Windschitl & Sahl, 2002). Quality continuous programs
also consistently address the needs of teachers, by providing
training on what they need to know (Donovan et al., 2007; Hall
& Hord, 2001). This may be facilitated by using teacher surveys
(Rousseau, 2007), or by including teachers on professional de-
velopment planning committees or teams (Wirt, 2012). Teach-
er needs can also be met through a number of strategies that
help promote an efficient, adaptive continuous professional
development program. McKenzie (1999), Peck and Sprenger
(2008) and Short (2011) collectively advocate for teachers to
have individualized professional development plans, which

could embrace a number of the following strategies.

2.3.3.6 Professional development strategies

The first strategy described in the literature is offering planning
time or “common staff time” for training (Brodzik, 2012, Fog-
arty & Fitzpatrick, 2013; Wirt, 2012). This strategy for finding
time for professional development is attractive for a number
of reasons. It can be offered when teachers are already avail-
able with colleagues in the same subject areas or grade levels,
fostering collaboration (Overbaugh & Lu, 2008, Stager, 1995).
This allows for training to focus on pedagogy within a sub-
ject area or discipline (Holcomb, 2009, Rousseau, 2007) and
supports an embedded development environment preferred by

teachers (McKeeman, 2008).

The second strategy is the formation and use of professional
learning communities (PLC) within a school (Burns, 2002;
Hall & Hord, 2006; Fogarty & Fitzpatrick, 2013; McKenzie,
1999; Spires, Wiebe, Young, Hollebrands, & Lee, 2012). The
PLC, when properly utilized, promotes collaboration among
teachers (Livingston, 2006). Teachers can use time within their
PLC to share best practices, practices to avoid, and bring col-

leagues up to speed on the technical aspects of using technol-
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ogy (Burns & Polman, 2003). PLCs can also provide teachers
the opportunity for reflection (Brodzik, 2012).

The next strategy is providing on-site opportunities (Walker et
al., n.d., Gorder, 2007). Tubin & Chen (2002) concluded that
implementation of new skills introduced during professional
development is aided by offering training in a teacher’s school.
Whether or not the training can always be offered through PLC
meetings or via common planning time, teachers prefer to
have professional development activities in their own school
buildings (Dalgarno, 2009). Kopcha (2012) reports in his
study of technology integration with elementary teachers that
the “interviews suggest that the situated professional develop-
ment activities helped create an environment that supported
teachers’ decisions to integrate technology” (p. 1109). Teacher
participation levels in professional development have been
higher as revealed in studies on one-to-one implementations
when offered in the teachers’ schools (Rousseau, 2007). Wirt
(2012) studied successful principals in one-to-one environ-
ments, where this strategy was offered as “embedded profes-
sional development,” during the workday. A collaborative
model of training, offered during the day, was more attractive
to teachers (McKeeman, 2008) in lieu of top-down, presenta-

tion-led workshops (Dalgarno & Colgan, 2007).

Professional development is better when it is grounded in the
subject area or discipline. One-to-one programs do not change
curriculum content to “fit” the technology; good programs
“bend” the technology to fit the content (Tasgold, 2012). This
strategy honors the acknowledgement in the TPACK model of
the definition of three separate and unique knowledge bases:
knowledge of content, knowledge of pedagogy, and knowledge
of technology (Spires et al., 2012). A subject or even an in-
dividual lesson may dictate different ways of using the same

devices or application software to fit the content.

Another professional development strategy that is often recom-

mended in one-to-one deployments, or in technology integra-
tion programs, is the use of a technology mentor to provide
personalized, just-in-time training and coaching for teachers
(Silvernail & Lane, 2004; Penuel, 2006; Zhao, Pugh, Sheldon
& Byers, 2002). In Virginia, the Department of Education has
defined this role as an instructional technology resource
teacher (Virginia Department of Education, 2008). Potter and
Rockinson-Szapkiw (2012) advocate for school administrators
to assign technology mentors to teachers based on their demo-
graphic characteristics (p. 24). Mentors can model pedagogy
using technology with students in the classroom (Dalgarno,
2009; Peck & Sprenger, 2008; Sockman, 2007; Zhao & Bryant,
2006) in addition to providing one-on-one training (Lewis,
2012). The witnessing of how technology can improve instruc-
tion is identified by Ertmer and Ottenbreit-Leftwich (2010) as
a significant agent for a teacher’s adoption of new pedagogy.
This collaboration between mentor and teacher encourages
involvement from the teacher to provide expertise related to

content while learning about technology.

Some practitioners recommend the use of outside trainers or
enrolling in university courses (Danielson, 2009; Fogarty &
Fitzpatrick, 2013; Lei & Zhao, 2008, Sockman, 2007). Special-
ists affiliated with the brand or platform of technology that is
adopted can help with technical concerns or provide training
support for deployments. Many large-scale deployments used
this model due to the consistency of training among schools in

a district or across an entire state.

Another example cited in the literature is the use of student
experts to provide training and technical support (Silvernail
& Lane, 2004; Lee & Spires, 2009). In addition to having in-
structional support, having technical assistance is seen as a
critical component towards success in the one-to-one initia-
tives studied by Penuel (2006). In some scenarios, students are
on call for providing support in exchange for class credit. In

others, students are identified with their level of comfort so they
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can answer questions for teachers with just-in-time support.
Those who employ the model of student experts cite the dual
benefit to the arrangement, by providing students experience
with leadership within the school while also giving technical

support to teachers (Martinez, 2009).

Professional development can also be provided in a self-serve
model for teachers. Schools and districts can create websites to
house digital tutorials, instructional videos or podcasts, model
lessons, or subscribe to sources of digital training materi-
als (Burns & Polman, 2003; Massachusetts State Legislature,
2004; Muir, 2003; Wirt, 2012). Likewise, some schools use vir-
tual courseware to offer anytime learning opportunities with

more structure (Fogarty & Fitzpatrick, 2013).

The final strategy for supporting a one-to-one program is pro-
viding teachers time to re-write the curriculum (Dalgarno &
Colgan, 2007; Tee & Lee, 2011; Teacher Professional Develop-
ment Through a Collaborative Curriculum Project, 2010; Wirt,
2012). While not all teachers who successfully migrate to a
student-centered, facilitated model of teaching need their cur-
riculum documents re-written, re-writing helps some teachers
re-conceptualize their role in the classroom with technology
present and others to follow a plan that’s been written to re-
flect the ubiquity of technology and the school’s adoption of
refined pedagogical models (Penuel, 2006; Swan et al., 2005;
Warschauer, 2007). Re-writes should focus on using technol-
ogy to support knowledge-building and discourse, and inquiry-
based behaviors for students (Mouza, 2008). Rousseau (2007)
reports in her study of one-to-one laptop programs that teach-
ers interviewed appreciated the collaboration with technology
support personnel when working on curriculum development
(p. 137).

2.3.4 Professional Development Should Include
Administrators

Successful technology integration takes place in schools where

instructional leaders, such as principals, are providing a clear
vision with clear expectations (Adelman et al., 2002; Edwards,
2014; Rousseau, 2007; Sparks, 2002). Wirt (2012) calls for
successful administrators to adopt an “entirely different set of
skills” to lead with one-to-one initiatives (p. 5). Leaders com-
municate why the technology has been provided, in addition to
the instructional goals and areas of focus for a school (Becker,
2001; Cuban, 2001, 1986; Zhao & Frank, 2003). One-to-one
programs fail when there is a lack of instructional leadership
related to the presence of new technology (Cooley & Reitz,
1997; Ertmer & Ottenbreit-Leftwich, 2010). To be successful,
leaders should be flexible with expectations for teachers as a
school begins its journey with ubiquitous computing (Burns
& Polman, 2003).

Research supports the assertion that good principals are both
change agents and models, respectively for teaching and teach-
ers (Brockmeier, Pate, & Leech, 2010; Wirt, 2012). Modeling
takes place when principals attend and engage in the same
professional development as teachers, despite the fact that prin-
cipals have a different set of professional development needs
in their role. School administrators also model when they use
technology to communicate with stakeholders, establish a so-
cial media presence, and promote instructional uses of tech-
nology during teacher meetings (Fogarty & Fitzpatrick, 2013;
Wirt, 2012).

School administrators can also provide or lead professional
development efforts, either by themselves or with the help of
a school’s technology mentor or other district support staff. In
some schools, school-based administrators may need to plan
for professional development, keeping in mind issues of who
participates, how to provide time, and how to cover the associ-
ated costs (Donovan et al., 2007; Livingston, 2006). Adminis-
trators can plan for professional development by asking teach-

ers about both their frustrations and successes (Rousseau,
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2007). The use of communications media such as newsletters
or podcasts from administrators can be used to help teachers
by promoting the administrator’s vision and ideas about best
practices (Fogarty & Fitzpatrick, 2013). Administrators can
also engage in their own professional development through
the same means, by subscribing to quality resources, attending
conferences, and by following blogs and podcasts (Fogarty &
Fitzpatrick, 2013).

2.3.5 Including All Stakeholders

While our discussion so far has focused on two groups of stake-
holders who work in a school, the wider collection of stake-
holders may be considered for a comprehensive professional
development program. This societal view includes parents and

their children.

The literature includes examples where “training” was offered
to students as a separate instructional opportunity outside of
normal classroom instruction (Martinez, 2009; Murphy et al.,
2007). Similar to the initial training many schools or districts
provide at the start of a one-to-one program, schools can make
time to train students on hardware maintenance, school rules
and expectations, and basic operations such as connecting
to network services, turning-in assignments, or using email.
Training students on technology basics is done to provide a
consistent knowledge transfer to all students, and to maintain
classroom time for covering curricular content (Murphy et al.,
2007). Niles (2006) found that communication tools such
as email and instant messaging “created opportunities for
teachers and students to interact outside the traditional com-
munications patterns” (p. 69). In her study of a one-to-one
environment, Niles found that through student-teacher com-
munications, both stakeholder groups “changed their patterns

of communication with individuals outside of the school set-

ting” (p. 79).

Student training may also be offered to build a school’s ca-
pacity for student experts. Silvernail & Lane (2004) describe
a successful implementation of student experts in Maine with
the formation of /7eams, that offer just-in-time technical as-

sistance in schools.

Less detail is discussed in the literature about training provided
for parents. It is clear that schools should not shy away from
communicating the goals of the program beyond the technol-
ogy (Rutledge, et al., 2007). In Wirt’s study of principals in
highly successful implementations of one-to-one programs
(2012), he found those leaders all communicated with parents
about the program’s goals. Parent training may include some
of the same information provided to teachers and students,
such as basic operation of the computing device. School rules
and regulations connected with use of the device, especially fol-
lowing the school’s acceptable use policy, is routinely covered
(Niles, 2006; Rutledge, et al., 2007). Niles (2006) advocates for
a “deeper understanding of the distractions of technology and
the uses of the Internet” (p. 127). This is ripe fodder for pro-
fessional development with parents and with students, which
often is associated with social networking (Dalgarno, 2009;
Harris, 2010). In their study of a one-to-one program, Bebell
and Kay (2010) found that it was commonplace to find teach-
ers helping students using this technology with homework.
Just as with the continuous recommendation for professional
development with teachers, all stakeholders, including admin-
istrators, students, and parents should be engaged in ongoing
communication (Brodzik, 2012) and training opportunities

related to the program’s progress and goals.

2.4 Policy and Procedures

The rapid upsurge in implementation of one-to-one initiatives
in school districts across the United States not only provides ex-
amples of how to integrate technology through classroom in-

struction, but also provides examples for creating and utilizing
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policies that guide teachers, students, and families in accessing
resources available through computing devices. Flowers and
Rakes (2000) recognized, in their analysis of acceptable use
policies in K-12 schools across the United States, surfacing
issues and concerns surrounding access and use by students
and teachers must be acknowledged. Through trial and error,
schools and districts have used their own experiences and the
experiences of others to guide the development of policies and
structures that support the implementation and maintenance
of one-to-one computing initiatives. The digital world and the
enthusiasm for technology from the current generation of stu-
dents are forcing schools to adapt in ways never before imag-
ined (Gorder, 2007).

2.4.1 Establishing a Culture of Support

The presence of technology in an educational setting is an in-
novation that has been consistent over the last two decades. In
spite of the consistent presence of technology in classrooms,
the use of computing devices continues to garner the attention
of educators, administrators, school boards, researchers, par-
ents and students, due to the changing applications dictated by

ever-changing priorities over school improvement.

The idea of expanding the use of technology in the classroom is
exciting for some teachers and students; meanwhile for others
it produces apprehensions. Rutledge (2007) concludes that it is
important the apprehensions be acknowledged and addressed
so teachers can maintain a positive focus on the academic ben-
efits of the valuable learning resource provided by technology.
Ensuring teachers and students are proficient in using com-
puting devices is only part of the process for reducing negative
perceptions. Knowing the expectations of use associated with
the technology is another factor in reducing anxiety. Owen and
Demb (2004) illustrate the six leadership strategies in support
of technology implementation as understanding fundamen-

tals, forging strategies, identifying champions, supporting in-

novation, communicating vision and goals, and celebrating
success. These strategies can provide the foundations leaders
can utilize to foster a school culture that supports the use of

technology.

2.4.1.1 Leadership expectations for the use of

technology

Educational leaders set the pace and vision for how technol-
ogy will be used in classrooms. Providing teachers, students,
and parents with clear expectations for use of devices com-
municates the leadership’s vision and goals. “Districts should
develop a set of expectations for use of technology in the class-
room by which teachers know what is expected of them” (Wirt,
2012, p. 81). In addition, school leaders can further enhance
the integration of technology by aligning the school goals and
technology goals. An environment that fosters experimenta-
tion from teachers and students is likely to sustain the innova-
tion (Hargreaves, 2006; Sockman, 2007).

In schools where communication regarding the use of tech-
nology is unclear or in contradiction with the school’s culture,
teachers can discount the value of the tool and may actually
discourage students from utilizing technology. Walker et al.
(n.d.) indicate in their study of high schools that technology
use varied from school to school. Some schools in the study
could be described as having a seamless integration of technol-
ogy whereas in other schools, some teachers instruct students
not to bring their computers to class. In schools where the in-
structional technology department partners with the teachers,
staff, and administrators, there appears to be much more use of
technology in the classroom. In those schools, technology is be-
coming embedded into the school culture; as a result, students
are motivated to bring their computers everyday (Walker et al.,
n.d.). Districts should have a team that includes all stakehold-
ers that continually revisit and refocus the vision for the use of

technology in a one-to-one environment (Wirt, 2012).
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2.4.1.2 Develop and revisit the technology plan

The development of a comprehensive plan that communicates
the goals and objectives of a program provides a road map for
the implementers. Implementing a one-to-one computing
program requires a structured level of planning that encom-
passes more than timelines and lists of resources. “Teachers
wonder how they will adapt to the presence of new tools and
what kind of support they will receive to learn to use them.
Principals contemplate the administration of such programs
and must consider changes in teaching assignments, in-ser-
vice schedules, and the school’s technology infrastructure”
(Windschitl & Sahl, 2002, pp. 170-171). Due to the continual
innovation associated with technology, a technology plan
should be an evolving document that is updated consistently.
Dalgarno (2009) recommends clearly communicating and re-
vising shared, benchmark-driven policies on an ongoing basis

to assist in unifying an understanding of the program.

The ubiquity of technology in school districts across the United
States and a focus on twenty-first century skills likely led to
the development of a U.S. Department of Education document
Enbancing Education Through Technology Act of 2001
(2013). This act provides assistance to the states so that they
may implement and support a comprehensive system that en-
hances student achievement utilizing technology in elemen-
tary and secondary schools. In addition, the act aides states
and localities in the “acquisition, development, interconnec-
tion, implementation, improvement, and maintenance of an
effective educational technology infrastructure in a manner
that expands access to technology for students (particularly
for disadvantaged students) and teachers” (U.S. Department
of Education, 2013, para. 3). The Federal document addition-
ally notes the following purposes and goals that influence state

technology plans:

1o promote initiatives that provide school leachers, prin-

cipals, and administrators with the capacity lo integrate
lechnology effectively into curricula and instruction that
are aligned with challenging state academic content and
Student academic achievement standards, through such

means as high-quality professional development programs.

1o support local efforts using technology to promote parent
and family involvement in education and communica-
tion among students, parents, teachers, principals, and

administrators (para. 3).

Though funding sources are not always guaranteed, the ideals
behind the act provide states with a foundation for develop-
ing technology plans. States face challenges due to the impact
of funding on policies (Nagel, 2012). Plans and policies must
comply with a multiplicity of rules, and regulations at the

local, state, and federal levels.

With the advent of the Enbancing Education Through Tech-
nology Act of 2001, states began developing technology plans
that filtered down to individual divisions and directly impacted
instruction. The state technology plans address goals and ob-
jectives that each district is expected to address and implement
through district specific technology plans. As stated in the Vir-
ginia Department of Education’s technology plan’s executive
summary, “division technology plans need to follow the proce-
dures outlined in the state plan, should reflect state and local
goals, and be useful to all stakeholders” (Virginia Department
of Education, 2010 p. 13). Goals and objectives listed within
the plan impact policy by delineating expectations for the type
of learning environment that is provided by teachers for their
students, addressing Internet safety, setting the expectations for
access to personal computing devices, and for using data to
adjust technical support (VADOE, 2010).

2.4.1.3 Maximize technology integration

School- or district-level policies should support teachers in their
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efforts towards technology integration above management is-
sues such as discipline and technical concerns. “It is critical
that the leadership implement policies and routines that allow
teachers to focus on the significant task of integration, rather
than distracting management issues such as charging laptop
batteries or preventing students from accessing inappropri-
ate Internet sites” (Dunleavy et al., 2007, p. 451). According
to a study conducted by The Abell Foundation (2008) that
researched Maine’s one-to-one computing initiative (MLTT),
professional development was identified early in the process to
be integral to program success. Each school selected a teacher
to be the Regional Integration Mentor of the area. The mentor
was charged with helping to design practices and procedures
for laptop use within the designated “exploration schools,” as
well as assisting MLTT staff in the development of a statewide
network of professional development related to technology
integration in middle schools (Abell Foundation, 2008). The
Laptops for Learning Task Force (2004) claims that the biggest
obstacle standing in the way of the one-to-one laptop com-
puter program is the lack of guided support teachers receive in
an attempt to integrate technology into the classroom. When
learning to use digital tools, teachers should focus on fully and
smoothly integrating them into each lesson, with the goal of
ensuring that technology is used to support the curriculum,

rather than to define it (Kingsley, 2007, p. 55).

2.4.1.4 Required levels of training and support

As researchers review the growing number of one-to-one pro-
grams, a common theme continues to arise. This recurring
theme is the need for on-going training and support for teach-
ers (Penuel, 2000; Fleischer, 2011). Because teachers possess
a variety of skill levels, a need for structured levels of training
and support is required. Policies that denote required levels of
training have been drafted in various school divisions (Murphy
et al., 2007; Rousseau, 2007).

Rousseau (2007) addressed the impact of requiring teacher

training as part of state and district-wide policies in the review
of the California Technology Assistance Program (CTAP). “C-
TAP is a statewide program that provides educational technol-
ogy support to K-12 schools” (p. 133). The intent of the pro-
gram s to strengthen the knowledge and use of technology by
program participants. In a 2005 to 2006 evaluation summary
of the CTAP program, 90% of survey respondents indicated they
had an increased readiness to use technology in their class-
rooms after receiving CTAP services (California Department of
Education, 2013).

Rousseau (2007) examined the new K-8 school in a Southern
California suburb. Lincoln School was built with a focus on
science and technology as part of the school’s design. As part
of the one-to-one implementation program, the school’s policy
required that all current district teachers complete the two lev-
els of training from CTAP. This expectation of training was ex-
plained to candidates during the interview phase. The principal
communicated to the teachers “that the laptops would be used
regularly during instruction and for projects” (p. 133). Rous-
seau questioned the teachers and they confirmed they knew the

expectations before being hired.

University researchers Murphy et al. (2007) participated in the
implementation and study of a laptop initiative for high school

students. They describe the training policy as follows:

Teacher and student training and curricula integration
support was structured in two tiers. The first level of support
consisted of monthly in-service days for the 24 participating
leachers from the three schools. The in-service day activities
included hands-on training with hardware and software,
curriculum integration discussion groups, and on-going
training through the ACTNow! software purchased by the
school district. In addition, pairs of graduate assistants

were assigned o visit each of the schools once per week for
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the full school day. Graduate assistants mel with leacher
clusters during both team and individual planning pe-
riods, provided in-class hands-on lessons with students to
support teacher curricular goals, and served as a resource
Jor curriculum development as well as technology integra-

tion into classrooms (p. 58).

These studies illustrate systematic policies for providing pro-
fessional development related to ubiquitous technology im-
plementations. The technology plan for the State of Virginia
includes an objective that addresses providing “high-quality
professional development to help educators create, maintain
and work in a variety of learner-centered environments”
(VADOE, 2008, p. 13). Providing meaningful staff development
that address teacher concerns may reduce anxieties that are
commonly associated with technology implementation such
as lack of knowledge regarding how to use a computing device
and ways to utilize the device in the classroom to support in-

struction (Storz & Hoffman, 2012).

2.4.1.5 Stakeholder buy-in

Wirt (2012) found in his study of principals involved in suc-
cessful one-to-one programs that a key piece in the develop-
ment of an effective technology program is communication
with all stakeholders. The majority of leaders in one-to-one
schools indicate they were significantly or fully engaged in
the communication of the vision and technology planning
process. The responsibility of being the sole communicator or
carrier of the vision should not fall completely on the leader.
The leader must find ways for the staff to realize the vision for
a one-to-one environment so that they can see their role in the

change and have an early personal connection to the process.

A strong factor that has an impact on the use of computers
in schools is the amount of community support for the pro-

gram. Murphy et al. (2007) document that some communities

seem to value the one-to-one program and view it as a privi-
lege for their children while other communities are leery of the
technology and resistant to allowing their children access to
a device. In schools where there was community support, the
program management was much easier. Murphy et al. recom-
mends scheduling convenient, optional technology training
courses for parents. Parental understanding of a one-to-one
program may translate into more general support by parents

and the community for additional technology in the schools.

2.4.2 State, District, and Acceptable Use Policies

2.4.2.1 State policies

As schools work to ensure that technology is embraced as part
of everyday instructional practices, states and districts are giv-
ing attention to the policy implications associated with ubig-

uitous technology.

The Virginia General Assembly proactively bas promoted the

Internet’s instructional benefits while protecting students

Jrom its visks. In 2000, a state law required school divisions

to develop acceptable use policies [AUP], which provide In-
ternet guidelines for students and teachers. The following

year, state and federal laws authorized the installation of

[filtering software to prevent students from accessing poten-

tially harmful materials (VADOE, 2007, p. 2).

In addition, the Virginia Legislature’s House Bill 58 mandates
that school districts develop AUPs that “include a component
on Internet safety for students that is integrated in a division’s

instructional program” (VADOE, 2007, p. 2).

2.4.2.2 District policies

The development of a district policy provides an overall frame-
work for addressing wide-ranging issues that may arise from
the use of technology in the classroom. McKenzie (1995) ex-
plicitly addresses the role of district policies in guiding technol-

0gy practices.
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Acomprehensive district policy provides guidance and direction
regarding access to potentially controversial information and
then connects the information to pre-existing policies. This,
in turn, unifies policies with curriculum and the selection of
curriculum materials, thus making clear the expectations for
staff supervising student use of technology. Technology policies
need to align with other policies that are currently in place to
support learning (McKenzie, 1995). Harris (2010) notes that
one-to-one laptop programs share general common charac-
teristics; however, the specifics of individual programs may
vary from district to district and from school to school. He cites
policies regarding laptop ownership, technological configura-
tions of computing devices, and whether students lease or buy
their computers as examples of requisite policies. Furthermore,
clear, comprehensive policies from the district level reduce the
risk of staff, students and parents from getting caught up in
protest of moral dilemmas. McKenzie (1995) continues by
advising the inclusion of comprehensive policies that would
outline specific staff rights and responsibilities. He also identi-
fies the areas that most district policies address: contact with
objectionable materials, questionable materials, questionable
persons; objectionable behavior and material, destructive be-
havior; violation of privacy rights and of access rights. “Typi-
cally, in most districts there will be a set of procedures, which
spell out in considerable detail how to translate into school
realities that broad principles stated in the board policy. For
Internet, these would speak to program development, rules and

sanctions” (p. 5).

2.4.2.3 Acceptable use policies

An AUP is a written and sometimes signed contract between an
Internet user and an Internet provider, whether the provider is
a university, a school, or a commercial vendor. The AUP states
that the user will use the Internet only for certain delineated
purposes. In schools these purposes are usually defined as edu-

cational and curricular (Truett, Scherlen, Tashner, & Lowe,

1997, p. 52). Flowers and Rake (2000) recognize that “Inter-
net connections in K-12 schools offer students and teachers an
almost overwhelming array of information and communica-
tion possibilities. Those connections also bring a wide array of
problems and concerns that must be addressed to ensure safe
and appropriate use of the Internet” (p. 353). They also found
four areas of concern addressed in AUPs. These areas dealt with
liability, online behavior, system integrity issues, and quality
of content. Truett et al. (1997) contend that AUPs should be
part of a school district’s set of policies and be school board

sanctioned and approved.

School board and district policies provide the general guide-
lines for the use of technology in schools. Walker et al. (n.d.)
recognized there are also “administrative requirements when
implementing one-to-one technology,” with decisions about
formulating and revising an acceptable use policy (p. 3) Flow-
ers and Rakes (2000) conducted a descriptive and qualitative
analysis of surveys and content of school policies across the
United States that indicated K-12 schools are using AUPs to ad-
dress the issues and concerns surrounding the Internet. Most
policies are developed at the district or school level and must
be compliant with the Children’s Internet Protection Act (CIPA)
(FCC,2013). Areas of liability, online behavior, system integrity,
and content quality are key issues contained in AUPs. Viola-
tions of these policies can result in the loss of Internet access or

other consequences (Rutledge et al., 2007).

The underlying premise behind AUPs is to keep students safe
while utilizing the plethora of resources that are available
through the use of technology. Williard (2007) outlines sev-
eral issues that school boards must consider when developing
AUPs, including educational use, supervising and monitoring,
meaningful consequences, accidental access to pornography,
inappropriate blocking, Internet safety, and responsible use.
Truett et al. (1997) found the average length of sample AUPs

was slightly less than four pages. The discrete content compo-
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nents identified in the AUPs were: mission or goal statements,
disclaimer statements, parental consent forms, netiquette,
consequences for inappropriate behavior statements, network

security statements, and orientation requirement statements.

According to the Virginia Department of Education’s AUP guid-
liens, the AUPs for school divisions in the state of Virginia are
required to address “(1) access to and transmission of data and
information with the K-12 environment and (2) any technol-
ogy-based device in the school or personal device brought into
the school.” In addition, there are fourteen components that
are required, including a “statement on the educational uses
and advantages of the Internet in a school or division” and a
“disclaimer absolving the school division, under specific cir-
cumstances, from responsibility” (VADOE, 2013, para. 6). This
web page also lists resources that divisions can use to develop

their own AUPs.

2.4.3 Preparing for Acquisition

During the acquisition phase, areas for consideration are
methods for deploying devices, providing technical support,
addressing practical and logistical issues, as well as includ-
ing leadership strategies to support implementation (Brodzik,
2012). Walker et al. (n.d.) recognize that the physical and
administrative process of deploying a one-to-one program re-
quires a significant amount of staff resources, especially from
administration and technology staff, regardless of the type of

computing device.

2.4.3.1 Planning for deployment

Professional development needs for implementation of one-to-
one programs must address strategies for deploying devices to
staff members. Brodzik (2012) recommends in his study that
districts need to provide staff members with the devices at least
six months prior to full implementation and deployment to

students. This process allows time for staff members to become

comfortable with the device, request any needed support, and
utilize the devices as a tool for planning and delivering content
to students (Sandholtz et al., 1997; Sheingold & Hadley, 1990).
Having policies in place that ensure professional development
prior to implementation may help better prepare teachers for
ubiquitous computing. Teachers that have a stronger foun-
dation and knowledge of technology prior to using it in the
classroom are able to focus less on basic skills. Instead, these
teachers are able to concentrate more on curricular develop-

ment and integration according to Rousseau (2007).

2.4.3.2 Technical support

Though technology is a tool for opening up the world to stu-
dents, teachers, and parents, there are technical issues such as
crashing hard drives, viruses in the computer system, printers
not setting up correctly, and complicated software programs
that may not be userfriendly. These issues could hinder a
teacher, student, or parent from embracing the computing
device as the tool it is intended to be. Thus, easily available
access to technical support is a component that may increase
the continuity of acquisition and ease concerns for the user.
Prior to implementation of ubiquitous computing, district and
school plans should include procedures for technical support.
The Fredericksburg City Public Schools Technology Plan states
a commitment to “properly maintain network equipment,
software, and peripheral equipment” (Fredericksburg City
Schools, 2010, p. 14). Similarly, Fairfax County Public Schools
(FCPS) has a comprehensive technology plan that includes at-
tention to technical support through the Office of Information
Technology Operations (ITO) and the Office of Information
Technology Support Services (ITSS). “Fairfax County Public
Schools has built a standard, consistent approach in provid-
ing technology support and services to ensure that technology
is adding value to the overall goals of FCPS” (Fairfax County
Public Schools, 2013, p. 54). Both of these Virginia schools

districts model their technology plans after the goals that are
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provided in the Virginia Technology Plan (VADOE, 2010).

2.4.3.3 Practical and logistical issues

Classroom arrangements may need to change at the start of an
ubiquitous computing initiative. There are both pedagogical
and logistical reasons for these changes. Consideration has to
be made regarding using hardware and software comfortably
in the classroom to ensure there is access to needed structures.
Location of outlets for charging computers and creating areas
for hands-on and collaborative group activities may require
the teacher to make adjustments to classroom furniture. Safe
locations must be established to ensure the devices are stored
and maintained properly to prevent damage to the machines
(Brodzik, 2012). A list of practical and logistical issues are ex-

plained by Dunleavy et al. (2007):

1. Fragile or excessively heavy machines;
2. Limited desk space;

3. Inadequate battery life;

4. Software deficiencies;

5. Data loss;

6. Scheduling problems;

7. Online research offered instructional challenges for them
because of concerns that students might access inappropriate
materials (i.e. games, pornography, etc.), or waste time with

inefficient or ineffective searches;

8. Unreliable Internet access;

9. The use of video in the classroom can lead to a high level
of noise and some students intentionally use this as a distrac-
tion (authors note that although headphones for each student
can help mitigate this distracting effect, this creates yet another

management problem);

10. Infrastructure inadequacies;

11. Networked laptops detracted from effective teaching and
learning, further exacerbated by the one-to-one student to net-

worked laptop ratio (p. 442).

Considering and planning for the areas mentioned above
during the preparation for acquisition stage of deployment
supports a proactive approach for implementing one-to-one
computing. Districts committed to making these initial invest-
ments can ensure the success of the ubiquitous computing pro-

gram (Zardoya and Fico, 2001).

2.5 During Implementation of One-to-
One Mobile Computing

After the mobile devices are placed in the hands of the teach-
ers and students, the focus shifts toward positive and negative
outcomes and the supports needed to sustain the implementa-
tion. Several researchers found changes in teaching pedagogy
(Bebell & Kay, 2010; Harris, 2010; Storz & Hoffman, 2012; and
Windschitl & Sahl, 2002), changes in student engagement
(Bebell, 2005; Lewis, 2012), increases in negative student be-
haviors (Harris, 2010; Lewis, 2012; McKeeman, 2008; Nicholas,
2006; Rousseau, 2007; Tagsold, 2012; Walker et al., n.d), and
the need for multiple levels of technical support (Grimes &
Warschauer, 2008; Sockman, 2007) during one-to-one tech-
nology initiatives. As school districts plan their one-to-one
initiatives, it may be useful to examine some of the outcomes
that have occurred during implementations by other school

districts around the country.

2.5.1 Changes in Pedagogy

Teachers must make several modifications to their existing
instructional practices when mobile devices are introduced
into their classrooms. Winschitl and Sahl (2002) found that
teachers make these pedagogical changes through the utili-
zation of the new technology. With the expectations from the

administration that the devices be incorporated with increased
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frequency, teachers are moving toward a constructivist learn-
ing style (Winschitl & Sahl, 2002). According to Short (2011),
“constructivist learning occurs in the one-to-one computing
environment when students are engaged in their own learn-
ing using technological resources available such as the laptop
for virtual learning, field trip simulations, media creation and
conceptual visualizations, and web-based discussion boards as

instructional strategies” (p. 9).

Other researchers have also found similar shifts towards a
more constructivist pedagogy during one-to-one implementa-
tions. Storz and Hoffman (2012) conducted pre-and post-im-
plementation interviews with 47 students and eight teachers in
a Midwestern urban middle school. The researchers wanted to
know whether students’ and teachers’ experiences had changed
since receiving the mobile devices. Storz and Hoffman found
that there was a pedagogical shift towards more project-based
learning by the students. “We also found patterns indicating
changes in teachers’ teaching styles. Students and teachers re-
ported less whole-class, lecture-format instruction and more
small-group and individualized instruction” (Storz & Hoff-
man, 2012, p. 10). Even with mobile devices being available to
each student, the pedagogical shift of instruction depends on
the teacher. Harris (2010) investigated the effects of one-to-one
student laptop programs in five schools in the San Francisco
Bay Area. He focused on changes in instruction and how these
changes affected the implementation of the laptop in low so-
cioeconomic settings. Data was collected from interviews, focus
groups, and surveys with administrators, teachers, and stu-
dents from five schools. Harris found that the participants gave
examples of how the mobile computing initiative improved the
learning environment and changed the way teachers taught.
“Participants agreed that the laptops and the associated tools
and resources provide teachers opportunities to create innova-

tive instruction” (Harris, 2010, p. 109).

Bebell and Kay (2010) conducted surveys with 163 teachers

implementing a one-to-one computing initiative called the
Berkshire Wireless Initiative (BWLI) in Massachusetts during
the third year of implementation. The program provided Apple
laptops to students and teachers in five middle schools. One
of the research questions was to see if the BWLI program cre-
ated “fundamental changes in teaching strategies, curriculum
delivery, and classroom management...” (p. 8). Bebell and
Kay used an online survey and compared it to a previously
administered survey. The researchers found that teachers did
change their pedagogical approach to teaching with the lap-
tops. Teachers were also reporting that they used the laptops to
enhance their instruction by finding additional materials via

the Internet.

The various studies summarized above collectively support
the notion that the implementation of mobile one-to-one
computing can fundamentally change teachers’ instructional
pedagogy. This infusion of technology creates an environment
where teachers can utilize a constructivist learning style and
where the overall learning becomes student-centered (Ertmer
etal., 2012).

2.5.2 Changes in Student Motivation and
Engagement

While one-to-one mobile computing implementations have
brought about changes in teacher pedagogy, these initiatives
have also affected student motivation and engagement (Be-
bell, 2005; Silvernail & Lane, 2004; Swan et al., 2005). Bebell
(2005) surveyed over 400 seventh grade students and 35 teach-
ers during the first six months of a one-to-one laptop program
in six schools in New Hampshire. The survey questions focused
on access and use of technology. He found that students almost
doubled their use of the laptops during the implementation
period across all major subject areas. The teachers reported
improvement in student participation, motivation, attendance,

and their ability to work independently and in groups. In ad-
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dition, over 90% of teachers reported an increase in student
engagement for both traditional and at-risk students. Students
also displayed more effort in the quality of products they pro-
duced, were more willing to do additional drafts when assigned
writing assignments, and they seemed to work harder on class-
work (Bebell, 2005).

Silvernail and Lane (2004) found similar results for student
engagement when they evaluated the initial phase of the Maine
Learning Technology Initiative (MLTT). Using a mixed-meth-
od approach and analyzing over 26,000 student and 1,700 par-
ent surveys, along with site visits, observations, and document
analysis, the researchers found that almost 70% of the students
reported being “more involved in school and with their class-
mates” and that the laptops made “school more interesting”
(pp-17-18). The students reported spending more time on edit-

ing their work. As one student was quoted as saying;

1t’s helped my writing a lot. That's probably my biggest im-
provement. Because I wouldn't really want to read it over
and over and over again. . .like check every word...And
now I have spell check and I have a thesaurus right on there.
I'm big into poetry and like writing poetry. It's a lot easier fo
do that. . .write little and use the thesaurus to find a better

word” (Silvernail & Lane, 2004, pp. 17-18).

The teachers in the study reported an increased in engagement
and organizational skills after the laptops were introduced into
the classrooms. For example, during a teacher feedback inter-

view, the following comment was made:

It gives those kids who weren’t involved before; they are
right in there. It's a teaching and learning thing. It gives
me the chance fo allow them to shine, which I couldn’t bave
done before. It would have been really bard lo find things
that I could bave involved them in to gel them inlerested in

school. Now, they are here everyday and they like being able

1o help (p. 22).

Maintaining the students” interests should be one of the pri-
mary goals of any one-to-one mobile device implementation.
If students are not engaged with the new technology-based in-
struction, the device may not be used frequently. The results
of the studies referenced above indicate that there is a link
between student motivation and engagement after devices are

placed in schools.

2.5.3 Tssues Arising from Implementation

Implementing a one-to-one program can bring about several
challenges for teachers and administrators within a school.
The issues that arise from these challenges can cause teachers
to become frustrated. These factors include time constraints,
the amount of staff development, problems with student be-
havior, and the lack of technical support (Abell, 2008; Brodzik,
2012; Rousseau, 2007).

Classroom management is an essential component to being
able to implement a successful one-to-one program (Brodzik,
2012). Teachers with strong classroom management skills will
have a higher chance of being able to change their curricu-
lum to coincide with the introduction of technology (Brodzik,
2012). Even with strong discipline procedures, laptops in every
student’s hands can be a forum for a variety of challenges.
Rousseau (2007) compared discipline during one-to-one lap-
top programs in low- and high-socioeconomic (SES) schools
in Maine. She collected qualitative data through observations
and interviews and found significant discipline issues related
to the laptops mainly in the low SES school. Students were in-
tentionally damaging their laptops. Participants in the study
reported abuses ranging from alcohol being poured on the
laptop to students “trying to round the edges by dragging it on
the street out 2 moving car” (Rousseau, 2007, p. 131). These

distractions also occurred in the classroom setting. During un-
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structured time, students were observed listening to music, ac-
cessing inappropriate websites, and instant messaging (Rous-
seau, 2007).

Tasgold (2012) found similar results from an analysis of ex-
periences with one-to-one computing among teachers and
students in a high school in North Carolina. She conducted
interviews with 16 students and three teachers and observed
six classrooms. She found students using proxies to bypass
Internet filters meant to keep them from accessing inappropri-
ate websites. Students in the study also admitted that having
the laptop tempted them to do things, such as checking their
emails or social networking sites (Tasgold, 2012).

These distractions from the use of laptops were evident in a
similar study conducted by Niles (2006), who focused on the
teacher and student perceptions of a one-to-one laptop imple-
mentation at a high school located in Wichita, Kansas. Niles
collected data from focus groups composed of 13 school teach-
ers and 18 students during the fourth year of the program. A
major finding of the study was that teachers reported technol-
ogy created more distractions, such as students sending in-
stant messages via the laptop during lessons. Teachers felt that
monitoring inappropriate use of the laptops took away from
instructional time. “The real problem with computers is that
many students abuse the “fun” features like iChat, iTunes, and
downloading games. This is a problem that we as teachers can
monitor. . .controlling it takes so much time out of instruction

that it is almost not worth it” (Niles, 2006, p. 105).

The off-task behaviors documented in the studies mentioned
have also been reported in other one-to-one implementations,
including one of the largest, in the state of Maine. Walker et al.
(n.d) analyzed data from over 60 staff and students interviewed
from eight high schools participating in the Maine Learning
Technology Initiative (MLIT). Even with extensive filtering sys-

tems to block inappropriate websites, the participants in the

study reported off-task behavior by students. Staff members
experienced difficulty monitoring these off-tasks behaviors by
students and cited how drama created by students communi-
cating on social networking sites at home was brought to the

school setting (Walker et al., n.d.).

Successful implementations of one-to-one programs occur
when districts develop strategies to prevent discipline issues as-
sociated with giving students computing devices (Lei & Zhao,
2008). Adequate monitoring systems, training for teachers,
and implementing detailed acceptable use policies are best

practices for success.

2.5.4 Types of Supports Needed

Teachers have a large task when it comes to developing curricu-
lum for a one-to-one mobile classroom. They are transitioning
from having access to two to three computers or moving the
class to a computer lab at designated times to all students ac-
cessing a mobile device in a ubiquitous computing classroom
(Soloway et al., 2001). Finding the time and knowing how to
develop technology-based lessons can be very difficult. Both
administrators and technical personnel must work to support
teachers in maintaining the one-to-one implementation (Lap-
tops for Learning Task Force, 2004; Dalgarno, 2009; Ertmer, et
al., 2012; Grimes & Warschauer, 2008; Inan & Lowther, 2010;
Penuel, 2000; Silvernail et al., 2003; Sockman, 2007).

Inan and Lowther (2010) surveyed teachers in 76 Michigan
schools participating in the Freedom to Learn (FTL) grants.
There were a total of 379 teachers who participated in the on-
line survey. Inan and Lowther found that overall administra-
tive support for technology is the greatest factor affecting a one-
to-one laptop integration. Technical support was also among
the top three supports needed after professional development
(Inan & Lowther, 2010). In a study conducted by Ertmer et
al. (2012), twelve classroom teachers were selected and inter-

viewed on their pedagogical and technology practices during
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instruction. Ertmer’s findings were similar, with the teachers
in his study listing barriers such as lack of administrative and
technical support as affecting their implementation of technol-

ogy into the classroom.

Teachers participating in the first phase of the MLIT also re-
ported a lack of technical support. The mixed-methods eval-
tuion by Silvernail and Lane (2004) of the MLTT consisted of
data collected through surveys, site visits, classroom observa-
tions, and document analysis. The researchers found close to
70% of the teachers surveyed wanted more technical support
during implementation. There was also a 50% approval rate
for student-based technology teams within the schools. These
technology teams were comprised of students who helped other
students and teachers with laptop issues. The Grimes and
Warschauer (2008) study of a one-to-one laptop implementa-
tion in a school district in California showed similar results.
Qualitative data using surveys, interviews, and observations
showed that although teachers felt the program was a success,
many still reported technical support issues related to the mo-

bile devices (Grimes & Warschauer, 2008).

As school districts begin the discussion of whether to move to-
wards a one-to-one mobile implementation, they may focus
on the type of devices and infrastructure needed to institute the
program. These are important factors to consider; however, it is
also important for these districts to look further into supports
needed to sustain the programs, such as administrative and
technical (Laptops for Learning Task Force, 2004; Bonifaz &
Zucker, 2004; Grimes & Warschauer, 2008; Penuel, 2006). Re-
search findings indicate administrative support for the mobile
initiatives as an important key for the success of the programs
(Laptops for Learning Task Force, 2004; Dawson & Rake, 2003;
Ertmer, 2012; Penuel, 2006). School districts that conduct
careful analysis of these factors will be able to make better de-
cisions on how to create the best strategies to ensure the success

of their one-to-one initiatives.

2.6 Conclusion
2.6.1 Why Do Districts Do a One-to-One?

There has been a gradual shift to ubiquitous computing for
the past twenty-three years. Districts have embraced a one-to-
one initiative for various reasons, including increasing student
engagement, student motivation, changing teacher pedagogy,
bridging the digital divide, and preparing our students for the
work force through twenty-first century skill development.
Whether a district communicates one or multiple reasons for
implementation, it is important that technology be consid-
ered as a tool, not the deliverer of instruction. As the literature
demonstrates, instruction has focused on changing classroom
pedagogy towards a constructivist model. For the teacher, the
move along a continuum from a transmitter of knowledge to

a facilitator of learning can be greatly enhanced with technol-

ogy.

2.6.2 Professional Development

The vision for ubiquitous computing environments in schools
involves changes in classroom pedagogy to reap the benefits of
improved student outcomes (Law, Pelgrum & Plomp, 2008).
The changes fall under different labels used by educators, in-
cluding constructivist learning, project-based learning, and
student-centered learning (Bransford et al., 2000; Nicholas,
2006; Short, 2011). These pedagogies work, it is believed,
because they cater to so-called neomillennial learning styles
(Dede, 2005). Schools utilize professional development to
not only address the basic operations of computers, but also
to adopt the innovation of new technology into classroom in-
struction (Dalgarno, 2009; Penuel, 2006). Having ample op-
portunities for professional development, addressing teacher
needs, and including training for dealing with the realities
of one-to-one environments such as discipline and class-
room efficiency (Lawless & Pellegrino, 2007; Rockman, 2000;
Windschitl & Sahl, 2002) are ingredients towards developing
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a successful and sustained adoption of technology. Training,
like most aspects of educational programs, should include all
stakeholders, including students, administrators, parents, and
teachers (Klieger, et al., 2010; Wirt, 2011).

2.6.3 Policies and Procedures to Support an
Initiative

As districts and schools continue to move forward with imple-
mentation of ubiquitous technology, utilizing federal, state,
and district technology plans facilitates in creating school cul-
tures that support technology use in the classroom (U.S. De-
partment of Education, 2013). On the school level, technology
plans are collaboratively developed to support the vision and
goals of the district and school leadership (Wirt, 2012). These
plans address maximizing technology integration, providing
levels of training and support, and fostering stakeholder buy-
in (Dunleavy et al., 2007; Walker et al., n.d.). The plans also
include the development of mandated acceptable use policies
that reflect federal, state and district guidelines for promot-
ing Internet safety for all users with clearly defined expecta-
tions and consequences for technology use that comply with
the Children’s Internet Protection Act (Flowers & Rakes, 2000;
McKenzie, 1995; Truett et al., 1997; VADOE, 2007). Incorpo-
rating policies and procedures within a technology plan pre-
pares a district for ubiquitous technology acquisition, includ-
ing planning for deployment, securing technical support, and
dealing with practical and logistical issues. Inclusion of the
outlined policies and procedures provide a foundation for the

implementation of a one-to-one computing initiative.

2.6.4 Expectations Confirmed in Research

The amount of research regarding one-to-one implementa-
tions has grown since the first program was introduced in the
early 1990s (Johnstone, 2003). States and districts planning
to implement their own one-to-one initiatives can use the

information from various researches to create their own suc-

cessful programs. Planners need to analyze the successes and
challenges of one-to-one programs in other states and districts
while they are formulating a clear purpose, providing staff de-
velopment prior to and after the delivery of the devices, and es-
tablishing clear policies and procedures for their own districts
(Cavanaugh, Dawson, & Ritzhaupt, 2011; Chandrasekhar,
2009). They will find that several of these initiatives have re-
sulted in changes in teacher pedagogy, student engagement,
student behaviors, and technical support structures (Bebell,
2005; Bebell & Kay, 2010; Grimes & Warschauer, 2008; Rous-
seau, 2007; Tasgold, 2012; Walker et al., n.d.; Windschitl &
Sahl, 2002). Understanding how these factors may affect all
stakeholders in the process will help the planners make better
decisions as they finalize plans to move forward with their own

one-to-one implementations.
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Methodology
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3.1 Introduction 3.1 INtrOdUCHON ......veveeeveeeerereeereereians

The putpose of our research was to discover how school dis- 3.2 Participant Characteristics................. 38

tricts successfully implement ubiquitous computing initiatives _ .
and present our findings to a client, Our client expressed & 3.3 Evaluation Design..............cccevrernnnne.
desire to understand the process of implementing a one-to- 3.4 Data Collection..............ccceevrereverenenns
one computing project. The leaders in the client school divi-
sion had previously led efforts towards enhancing instruction 3.5 ConClusion ..........c.cceeveverevvereeererennenas
through blended learning models using available technology
with an online learning management system called Edmodbo.
“Blended learning,” as they defined it for us, referred to the
use of Edmodo and other online resources to replace more
traditional, direct instruction by teachers. Their new plans in-
volve expanding the access students might have to technology
and online learning resources beginning in the middle school

grades using Chromebooks'.

1 A Chromebook is a type of inexpensive laptop made by different
manufacturers running the Google Chromium operating system.
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We chose a narrative, multiple case approach that will exhibit
the successes and challenges behind five districts that have al-
ready implemented one-to-one programs. The multiple case
study approach described by Stake (2006) defines a major um-
brella concept which dictates why a study takes place, called
the quintain. Aquintain “is an object or phenomenon or con-
dition to be studied” (Stake, p. 6, 2006). The guintain for this
study is the facilitation of ubiquitous computing in a school
environment. In chapter four, we will profile each of the five lo-
cations separately as an individual case. In chapter five, we will
compare our findings across the locations chosen for this study
using a logic model we developed based on the experiences
across our five cases. This dual presentation will preserve the
uniqueness behind each site’s work towards ubiquitous com-
puting, including their successes and challenges. At the same
time, the dual presentation will help us articulate best practices
in light of the collective experiences across five cases. An analy-
sis of themes was conducted and comparative information was
gleaned from all interviews with each district’s implementation
teams. We will present our client school district an appraisal of
best practices for beginning a ubiquitous technology program

aided by this methodology.
The primary research questions for this study are:
1. What policies and procedures do districts have in place to

support the success of their one-to-one computing initiative?

2. What professional development efforts were undertaken in
districts with one-to-one initiatives to promote success with de-

ployment and instructional goals?
3. What challenges do districts identify in their implementation

of one-to-one initiatives?

Through the analysis of both our series of focus groups and

interviews with district implementers, plus a collection of docu-

ments used to support the programs, we address these research
questions through a desire to capture the experience behind
each site’s journey in planning, purchasing, and deploying an

individual computing device for every learner (Stake, 2006).

3.2 Participant Characteristics

Stake advocates the selection of cases should be based on three

main criteria:

“Is the case relevant to the quintain?”,
“Do the cases provide diversity across contexts?”, and

“Do the cases provide good opportunities to learn about com-

plexity and contexts?” (Stake, 2006, p. 23).

The research team selected five school districts using these
guidelines. The major criterion for selection of each district
was that the district had to have a one-to-one computing pro-
gram in which the students were allowed to take the technology
home. The research team took into consideration our client’s
request for districts with similar characteristics to their own,
however, the research team’s goal was to select school districts
that varied in population size, deployed different brands and
form-factors of technology (tablets, laptops, netbooks), and
differed in the longevity of deployment. Four districts were lo-
cated on the east coast of, and one district was located in the

midwest of the United States.

Table 3-1 compares the school districts’ racial diversity, the
devices chosen for their one-to-one programs, and their sizes.
Although the ethnic background of students did not emerge as
a theme with our analysis, we thought a comparison of socio-
economic factors might help other district leaders reading this

study compare their own district to the ones studied here.

The researchers interviewed administrators and technology

coaches within each of the school districts. Personnel included

Chromebooks use the Google Chrome browser as its only software, relying

upon cloud-based applications. superintendents, assistant superintendents, principals; direc-
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Table 3-1: District Demographics

School District Devices % % White % Black % Hispanic % Asian/ % Alaskan % Other/ Total Student
Free/ Hawaiian Native/ Multicultural Population
Reduced American
Lunch Indian
District 1 Mac 05/
Suburban Windows 57.13 44 36 7 8 0 3 48,000
Laptops
District 2
Rural Fringe iPads 64.75 62.4 21.6 10.6 5 3 0 7,027
District 3
Rural Fringe iPads 36.09 62 29.4 2.9 1.1 3 0 5,500
District 4
Rural Distant iPad Minis 25.85 72 22 5 1.5 5 5 2,470
District 5
Suburban Chromebooks 58.11 68 13 10 8 0 8 10,533

Note. Demographic information about each district was gleaned from their district websites and from federal and state departments

of education websites.
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tors of instruction, technology, instructional technology, and
professional development; and technology coaches (also re-
ferred to as instructional technology resource teachers, tech-
nology resource teachers, or eLearning coaches in some dis-
tricts). The selection of the interview participants was based on
two factors, whether the individual had a role in the planning
or implementation of the one-to-one program, and whether
the person’s schedule allowed participation in an interview or
focus group as a type of criterion sample (Mertens & Wilson,
2012, p. 424).

3.3 Evaluation Design

The districts were contacted beginning in July, 2013. Members
of the research team emailed representatives of chosen dis-
tricts to schedule interviews and to request documents related
to their one-to-one implementation. In the initial email, we
introduced ourselves and attached a document (see Appendix
A) containing an overview of our purpose and goals for con-
ducting the research. Four of the counties responded back with
verbal/email consent. One district referred us to an internal ap-
plication process that required approval from their Department
of Research and Planning before proceeding. We received ap-
proval from the district on September 17, 2013 with the contin-
gency that research could begin after we receive Institutional
Review Board (IRB) approval (see Appendix B). We submitted
the complete IRB application to the VCU IRB Board on Novem-
ber 4, 2013 and received approval on January 16, 2014.

In early November, 2013, one of the districts that had initially
showed interest in participating in our study chose not to con-
tinue. We reached out to our capstone committee members,
who recommended another district to contact. We confirmed
participation in December, 2013 with the new district. Both dis-
tricts had the common trait of their leaders deploying Chrome-

books to their students.

Interview dates were set with each district based on the con-
venience and availability of personnel. Memoranda of Under-
standing (MOU) detailing the study’s scope were sent to the
districts before interviews took place (see Appendix C). We con-
ducted focus groups and interviews between October, 2013 and

February, 2014.

One district invited us for a site visit before setting up an in-
terview date. Two members of our team participated in the site
visit, in addition to site visits in two other districts with all four
members of our team. During these site visits no data was col-
lected, but visiting classrooms did help us conceptualize some
of what was discussed by participants later, in our focus groups

and interviews.

A week before each interview date, a member of the research
team emailed the district contact or interview participants a
reminder about the upcoming interview. The email included
a copy of our research team members flyer with our pictures
and contact information (see Appendix D), a copy of the inter-
view questions (see Appendices E and F), a copy of an interview
consent form (see Appendix G), and a copy of the list of docu-
ments we needed related to the implementation (see Appendix
H). When applicable, the district contact was asked to forward

the documents to all interview participants.

Two versions of the interview questions and procedures were
created by the team. Version one was used with six interview
participants from one district. The Capstone Committee mem-
bers gave suggestions to modify some of the wording of the
questions. Version two of the interview questions and procedure
guide was used with all other districts. We later followed up
with personnel from the first district with additional questions

not originally included in the first version of questions.

3.3.1 Steps Taken to Enhance Credibility

Alevel of familiarity existed with each district, which facilitated

]
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relationship building with participants. Individual members of
the research team utilized professional relationships with site
representatives to make contact and request participation from
the selected districts. The credibility of the research team was
established during multiple communications via email and
phone conversations with the representatives of the districts. Ad-
ditionally, the team members flyer listed the credentials of each
researcher. The capstone team director, Dr. Charol Shakeshaft,
is also a formal member of the research team. The credentials
of the researchers and their professional experiences enhanced

the credibility of the research team to the participants.

3.3.1.1 Multiple data sources

The client requested the gathering of data from multiple dis-
tricts that were currently implementing one-to-one computing
initiatives. Data were collected from districts using interviews
and focus groups as well as through an accrual of documents
used to support the one-to-one initiative in each locality, such
as acceptable use policies, technology plans, procedures for de-
ploying technology, and other related district policies. To fur-
ther facilitate the collection of data from multiple sources, the
interviews and focus groups consisted of people in various posi-
tions (including past employees responsible for the genesis of a
program), with differing levels of experience and involvement
with the implementation. This process of comprehensive data
collection provided a broad range of perspectives to inform and

guide our findings.

3.3.1.2 Member checks

Participants were given the opportunity to amend or remove
any information provided to the researchers during the inter-
view session. The researchers also shared the profile summary
of the participating district’s journey gleaned from interviews
and documents. The profile was emailed to all participants in
each district and the participants were asked to send comments

within a week. This allowed the evaluators to obtain feedback

regarding the quality and accuracy of the data collected by the
researchers. We also did this to offer a level of transparency to
our data collection process and offer participating district per-

sonnel a benefit for working with our research team.

3.3.2 Steps Taken to Enhance Dependability

As a research team, we utilized Google Apps throughout the re-
search and analysis process to aid in collaborative editing and
study of research documents and to ensure that each member
maintained access to the full complement of research docu-
ments. Research documents included team notes, which acted
as protocol logs (Yin, 2003). These were updated during and
after each team meeting and interview session. Research docu-
ments also included the digital recordings of interview sessions,
of which multiple copies were maintained as “backup” cop-
ies. During interview sessions, one member of the team was
designated as a note taker. These notes were uploaded into the
team’s Google Apps directory after the interview. The notes were
also discussed in post-interview debriefings with our capstone
director, with necessary changes made following discussions
with group consensus, if needed. Interview recordings were
also divided amongst the team members to be transcribed as a

method of checking the accuracy of the notes.

We used another protocol log to decide how transcripts from
interviews would be color-coded for analysis with themes, using
a group-created logic model. The model was developed across
several group meetings after all focus group and interview ses-
sions were complete. The model reflected a “best case” scenario
on how a district might approach developing a one-to-one
computing program. The logic model appears as Figure 5-1
in chapter five. We divided the transcripts by district and read
through each one using the lens provided by the stages of the
logic model. Each phrase or idea was highlighted with a corre-
sponding color of the stage in the logic model and placed into

a spreadsheet (see Figure 3-1). The spreadsheet was organized
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Data analysis spreadsheet. Data from in-

terviews and documents was coded using themes from our co-
debook.

with tabs, one for each stage. After collecting all of the items,
the research team reviewed each idea and coded it, which re-
sulted in the formation of a codebook. The codebook was then
used to structure the writing of the data analysis section. The
same protocol was utilized to record the color coding scheme

in documents collected from each district site.

As with all the other research documents, the collection of
school policies and documents were uploaded and shared
with all team members using Google Apps. Most importantly,
working sessions for the team routinely ended in a summari-
zation of thoughts about the progress of the research process
and included any need for changes to the process for future
data collection and analysis. Notes were reviewed from previ-
ous sessions weekly at each team meeting and progress was
shared with our capstone advisor in weekly or semi-monthly

meetings.

3.4 Data Collection

3.4.1 Interviews and Focus Group Procedures

At the beginning of each interview, the interview procedure pro-

tocol was followed (see Appendices I and J). The research team

2

members introduced themselves and told the participants that
the session would be audio recorded but were assured that all
personal identifiers would be removed in the final documents.
In focus group interviews, participants were informed that the
research team members would maintain their confidentiality,
but that due to the focus group setting, they could not guaran-
tee other interviewees would abide by this guideline. The proce-
dure also reminded participants that they could request to have
their statements removed from the transcripts. Consent forms
were given to each interviewee to sign in face-to-face meetings.
In interviews conducted with Google Hangou#, participants
were emailed a copy of the consent form a week ahead of time.
After the consent forms were signed, each member of the re-
search team took turns asking the interview questions. After the
interviews, the research team members divided up the audio re-
cordings and transcribed them. All recordings will be destroyed

on May 1, 2014, after this report has been finalized.

3.4.2 Interview Participants and Length of Interviews

We conducted interviews and focus groups with personnel from
the five districts (see Table 3-2). Due to the longevity of the pro-
gram in District One, we interviewed many current and former
employees: two former superintendents (Superintendent A: the
superintendent that began the initiative; Superintendent B: the
succeeding superintendent), one technology director, a profes-
sional development coordinator, four principals, and five tech-
nology coaches. Since the initial implementation, some of the
interviewees have taken on senior leadership positions or have
left the district. Two focus groups and six individual interviews
were conducted through both face-to-face and Google Hang-
out. In both of the superintendent interviews, all four members
of the research team were present. The interview on January
27, 2014 with the first superintendent took 49 minutes over
Google Hangout. The second superintendent was interviewed
face to face for 134 minutes on January 31, 2014. Two former

Google+ Hangout is a synchronous video chat service that can

accommodate up to 10 individual users at one time, similar to Skype.
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principals were also interviewed individually. All four members
conducted the interview face-to-face for 64 minutes with the
first principal on January 22, 2014. In the second interview,
two members of the research team conducted the face-to-face
interview for 44 minutes on January 28, 2014. The former in-
structional technology director, who during the implementa-
tion had the roles of teacher and technology coach, was inter-
viewed over Google Hangout for 59 minutes by two members
of the team on January 24, 2014. Four members of the research
team also interviewed the former director of technology over
Google Hangout for 49 minutes on January 29, 2014. Two
focus groups were also held with the members of this district.
On February 3, 2014, three team members interviewed four
participants: one professional development coordinator, one
high school principal, one teacher, and one technology coach.
The interview was face-to-face and lasted 125 minutes. Dur-
ing the interview, one participant arrived about 30 minutes late
and left about 30 minutes early. The second focus group took
place on February 6, 2014 for 100 minutes with three technol-
ogy coaches. The focus group was conducted by two members

of the research team and lasted 200 minutes.

In District Two, we gathered data through one focus group
consisting of the director of technology and innovation, one
principal, and five technology coaches. The interview lasted 86
minutes and was conducted on December 11, 2013. After the
interview, one follow up email was sent on January 20, 2014
with ten questions without reply (see Appendix K). Informal
observations were made by two members of the team in this
district on September 18, 2013 and in a subsequent visit by one

team member on October 29, 2013.

In District Three, we interviewed eleven people who were instru-
mental in the implementation of the initiative on December 2,
2013. The superintendent, assistant superintendent of instruc-
tion, director of secondary education, two principals, and five

technology coaches participated in the focus group interview.

One additional, unexpected guest had been invited to the in-
terview by the director of secondary education. This participant
was not an employee of the district and he was there to gather
information related to his own research project. All four mem-
bers of the research team conducted this interview lasting 116
minutes. During the interview, the assistant superintendent of
instruction left after about 35 minutes. The superintendent left
after about 60 minutes and one principal left about 75 minutes

after the start of the interview and neither returned.

In District Four, three members of the team interviewed seven
participants, all individually and face to face on October 7 and
October 8, 2013. The superintendent met with the team for 42
minutes. The assistant superintendent of instruction spent 21
minutes with the team. The director of technology and school
administration answered questions for 16 minutes. The coor-
dinator of technical services spent 29 minutes in the interview.
The principal responded for 18 minutes and the technology
coach spent 20 minutes with the research team. One partici-
pant could not be interviewed due to absence. The research
team sent follow-up questions to the district on February 13,
2014 in a Google Spreadisheet format (see Appendix L). All but
one original interviewee responded to questions in the Google
Spreadsheet and the absent participant responded to the follow

up questions.

Finally, District Five participants were interviewed through
Google Hangout on January 16, 2014. The focus group con-
sisted of the director of technology, one principal, and three
technology coaches. All four members of the research team

participated in the interview that lasted 72 minutes.

3.4.3 Data Collection Feedback

We were asked by one participant in a focus group to keep one
comment “off the record.” That detail, which was offered in

jest, was removed and not considered in our analysis of our
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Table 3-2: Interview Schedule

District Date Interview par- Interviewers Length of Form of Interview
ticipant position at Interview
time of initiative (minutes)
1 1/22/14 one principal Deloatch, Hendron, 64 individual face-to-face
Kim, Tolliver
1 1/24/14 one technology coach Hendron, Kim 59 individual Google+ Hangout
1 1/27/14 one superintendent Deloatch, Hendron, 49 individual Google+ Hangout
Kim, Tolliver
1 1/28/14 one principal Hendron, Kim 44 individual face-to-face
1 1/29/14 one director of Deloatch, Hendron, 49 individual Google+ Hangout
technology Kim, Tolliver
1 1/31/14 one superintendent Deloatch, Hendron, 134 individual face-to-face
Kim, Tolliver
one teacher, one
principal, one
1 2/3/14 technology coach, Hendron, Kim, Tolliver 125 focus group face-to-face
one staff development
coordinator
1 2/6/14 three technology Kim, Tolliver 200 focus group face-to-face
coaches
one director of
2 12/11/13 technology, five Deloatch, Hendron, 86 focus group face-to-face
technology coaches, Kim, Tolliver
one principal
2 1/20/14 one director of Hendron N/A follow up questions emailed
technology
one superintendent,
one assistant
superintendent of
instruction, one Deloatch, Hendron,
3 12/2/13 director of secondary Kim, Tolliver 116 focus group face-to-face
education, two
principals, five
technology coaches,
one unexpected guest
4 10/6/13 one superintendent  Deloatch, Kim, Tolliver 42 individual face-to-face
one assistant
4 10/6/13 superintendent of Deloatch, Kim, Tolliver 21 individual face-to-face
instruction

Chapter 3, page 44



A Multi-Case Study of 1:1 Districts

Table 3-2: Interview Schedule, continued
7 [ /- /- [ |

District Date

Interview par-
ticipant position at
time of initiative

Interviewers

Length of Form of Interview

Interview

10/6/13 one principal

Deloatch, Kim, Tolliver

18 individual face-to-face

10/6/13 one technology coach  Deloatch, Kim, Tolliver

20 individual face-to-face

one director of

10/7/13 technology and school  Deloatch, Kim, Tolliver

administration

16 individual face-to-face

one superintendent,
one assistant
superintendent
of instruction,
one director of
2/13/14 technology and Kim
school administration,
one coordinator of
technical services, one
technology coach, one
library media specialist

N/A follow up questions

5

One director of
information and
1/16/14 educational technology,
one principal, three
technology coaches

data. After sharing our Case District Profile for District One,
we received comments from the district contact and four in-
terview participants. We also held one follow-up interview and
one conference call with two of the participants from District
One. We also received comments from one participant in Dis-
trict Two, one participant from District Three, two participants
from District Four and no comments from District Five. These
comments allowed us to clarify what was shared in interviews

with more details.

3.4.4 Source for Documents

We collected the following documents from each district (see

Deloatch, Hendron,
Kim, Tolliver

72 focus group Google+ Hangout

Table 3-3). The documents from District One were collected
from the district’s website as well as provided by employees of
the district. District Two employees referred us to the district
websites for most of the documents. District Three handed us
all of their documents at the beginning of the interview in
quintuplicate. An employee from District Four emailed the
documents to the researchers. We accessed the district’s policy
through their website, along with information regarding the
one-to-one initiative. Finally, District Five personnel directed
the researchers to look on their district’s website for the docu-

ments.
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Documents

Employee Acceptable Use Policy

Student Acceptable Use Policy

Strategic Plan Aligned to Technology Plan

Student Code of Conduct

Parent Training Webpage

Internet Safety Community Webpage

Student Training Webpage

Technology Tips for Teachers, Students and Parents
Webpage

Previous research studies

Acceptable Use Policy

Computer Use Form for Students and Staft
Technology Plan

Strategic Plan

iPad Parent Meeting Presentation

Parent Sign Off form for iPad

Parent Acceptance of Financial Responsibility Form
iPad Parent Survey

Acceptable Computer Use Parent Letter

Parent Permission for Students to have Email Letter
Student Memorandum of Understanding

Parent Acknowledgement Form for Student iPad Use
Student Technology Equipment Agreement
Educational Technology Plan

Strategic Plan, 2010-2015

Instructional Framework for Educational Excellence 2013-
2016

Implementation Team Powerpoint

Parent Meeting Powerpoint and Handouts

Student Handbook

Digital Citizenship Student Powerpoint

iPad Use Guidelines

Lease Purchase Agreement

Parent Survey, January 2014

Acceptable Use Regulations for Students and Staff
Acceptable Use Form for Staff and Students
Acceptable Computer System Use
Acceptable Use Parent Letter

Permission form for Online Accounts
Electronic Equipment Loan Policy

1:1 Information Webpage for Community
Principal Introduction Letter

Technology Plan

Parent Night iPad Presentation

Teacher Training Presentation

Pilot School Survey Results, January 2014
Spring 2014 Instructional Newsletter

1:1 Computer Device Policy

1:1 Computer Device Policy - Attachment A (Responsible
Use)

Chromebook Identification Procedure Webpage
Student and Parent Responsibilities Form

Content Filter Procedure on Webpage

No Expectation of Privacy Procedure on Webpage
Operating System and Security on Webpage
Repairing and Replacing Chromebooks Webpage

List of Softwares on Webpage

Guidelines for Taking Care of Chromebooks Webpage
Using Chromebooks Webpage
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3.5 Conclusion

The methods chosen, and data collected, allowed us to survey
the process district leaders undertook in implementing their
one-to-one programs. Through the use of focus groups and
interviews, we were able to ask specific questions about the
challenges and successes of leaders. Our analysis of documen-
tation allowed us to survey the details involved in the one-to-
one implementation process, resulting in a broader picture of
each case study. Our team championed the use of collaborative,
cloud-based technologies to efficiently and securely collect,

store, and analyze data used for this research endeavor.
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Case District Profiles

J
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4.1 Introduction

4.1 Introduction.............cceveverrieerieennnens
What follows are individual case profiles of the five districts
selected for this study. Within each, we present both objective 4.2 District One Profile............................
characteristics of the district in addition to details of their ubig-
uitous computing program. Publicly available data sources, in 4.3 District Two Profile..............cccccoooo.....
conjunction with data collected via interviews and documents,

4.4 District Three Profile.........................
were used to generate these profiles.

42 DlStI‘lCt One Proﬁle 4.5 District Four Profile...........cc.ccoeven.....

District One is located in a suburban county with a population 4.6 District Five Profile

of over 314,000 residents. The economically diverse communi-
ty supports a variety of businesses that range from agricultural 4.7 CONCIUSION ......covvvvvrrerirererererererrenn,
to corporate. The median household income in District One is
$61,300 and approximately 30% of households have children
under the age of 18. According to 2012 Census data, the county
served by District One has a 10.5% poverty level.
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District One serves over 48,000 students in forty-six elementary
schools, twelve middle schools, and nine high schools. Accord-
ing to the vision and mission statements of the district, the
school leaders strive to bring authentic learning opportunities
to students so they can become contributing citizens. The stra-
tegic plan for the district asserts a commitment to preparing
students for their future through the delivery of technology-
embedded instruction in meaningful and efficient ways. In
addition, the plan calls for an ongoing review of their instruc-
tional technology program to meet the needs of students and to

align with the district’s strategic goals.

4.2.1 One-to-One Computing

According to their website, District One has currently deployed
over 23,000 Windows-based laptops across the district’s high-
and middle schools for the one-to-one initiative. Elementary
schools do not participate in the one-to-one program and
use computers in labs and in classrooms. Over ten years ago,
laptops were deployed simultaneously at all of the district’s
eight high schools. After the first year, the district’s technology
team deployed laptops simultaneously to each of their middle
schools. Among the five districts covered in this study, District
One has both the largest and most mature implementation of

ubiquitous computing,

According to Superintendent A who started the program, the
district’s technology team had created the biggest wireless net-
work anywhere in the world at the time of their initial deploy-
ment of laptops to students and teachers. He also told us: “It
was really way ahead of its time both from technical infrastruc-
ture, content development and really our readiness.” The chal-
lenges according to this superintendent, however, were worth
overcoming due to the gains the district’s students demonstrat-
ed in achievement, with 100% of the high schools receiving
full state accreditation after three years into the program. The

superintendent noted that this benchmark was evidence that

schools in the district’s most economically-challenged areas

had made significant gains in achievement during that time.

When asked about the reasons for adopting ubiquitous com-
puting in the district, both current and past employees spoke of
a desire to eliminate the digital divide, especially across areas
in the district with economic disparity. A former district leader
described the disparity: “The reality in a district like ours—
haves and have-nots. People generally talked about that along
racial lines, which was partially true, but it was more deeply
divided around poverty. There is an alignment with race, but
there are also poor white families and some middle class Afri-
can American families.” He re-articulated the continual chal-
lenge served by the program to eliminate the digital divide. In
addition, current and past employees spoke of a district that
faced both academic and instructional challenges. Technology
was viewed, by former superintendent A, as a means to improv-
ing student outcomes. The previous use of technology in the
district in traditional labs and with laptop carts in classrooms
placed a limit on what the internet-connected tools could do. A
survey by the technology team prior to the one-to-one program
demonstrated that across almost every one of the district’s
schools, the computer labs and laptops on carts were being used
almost 100% of the time by students. Superintendent A shared
with us, that he, along with a team assembled with leaders
from across the district, began meeting regularly to plan for
ubiquitous computing, based upon the assumption that there
was not enough technology to serve every student’s academic
needs. Under this superintendent’s leadership, the team met for
nearly two years to plan on logistics, professional development,

and financing to ensure the project’s success.

A long term goal for Superintendent A was an alignment “of
the work students were doing in school to their future.” Ac-
cording to this superintendent, the project attracted a $10 bil-
lion economic development in the county served by the district,

with the assumption that students graduating from the district
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would be well-prepared to thrive in the knowledge economy.
Many of the current and former staff we spoke to shared posi-
tive stories with us about past graduates from this district de-
tailing the impact ubiquitous computing had on their lives.
The impact is perhaps best articulated by this story, retold to us
by Superintendent A:

About three years ago a reporter from ABC came in to inter-

view me. And he said that you don’t recognize me but you

were my superintendent and I graduated from [name of

school] and I would not be in the job I am today if it were
not for the effect [the district] had on me; my brother would
not have graduated from [name of university] engineer-
ing school, so my mother and father told me to tell you that

you had a huge impact,

According to Superintendent B, the only purchased digital
content available at the start of District One’s ubiquitous com-
puting program was a series of online high school textbooks.
Today, the teachers in the district use a learning management
system to curate and distribute both purchased and teacher-
created digital content to support learning. Students in the dis-
trict also continue to use digital textbooks. Use of the manage-
ment system and some textbooks requires Internet connectivity
away from home for some assignments, but the district’s lead-
ers have negotiated low-cost options for Internet connectivity at

home with area service providers since the project’s inception.

4.2.2 Recipes for Success

4.2.2.1 Setting a vision

Leadership and administrative support were instrumental in
bringing about the changes needed for the success of the ini-

tiative. As one former principal stated in his interview:

If you have the leadership that really promotes, really ex-

pects, really insists, and really provides the training and

the gentle nudges, then we’ll see more efforis in the use of
lechnology as a 21st century tool to help our kids become
21st century ready in that regard. So, that’s so very impor-
lant. With that at the central office level as well as at the

building level.

One former principal recalled that District One’s participation
in a ubiquitous computing program came from the vision
of Superintendent A who was very hands-on in his approach
of bringing devices into the hands of every middle and high
schooler. He held weekly meetings with key personnel and was
involved in every step of the planning and rollout process. In-
terview participants still remember the strong leadership and
vision instilled by this superintendent. One former technol-
ogy coach interviewed stated, “Isn’t it amazing that [after
so many] years later, that four people in a room in various
roles since then, can still quote the vision? That speaks to the

strength of where we were going; from the top down.”

Superintendent B spoke to us about his desire to maintain the
vision of the program, despite the challenges resulting from a
contentious school board election and turmoil brought about
because of negative editorials appearing in the newspaper. Su-
perintendent B used data collected from discussions with, and
surveys completed by teachers, students, and parents to bolster
continued support for their program into its next “phase,”
which resulted in a change of platforms at the high school and
a lease offering budget savings of about $4 million in their

contract.

4.2.2.2 Deployment with staff

During the interview with a former director of technology, he
explained that the change process began with the administra-
tors. The district leadership team had a desire for the building
level administrators to guide the transformation of classroom
instruction. A former director of technology described the pro-

cess of first providing training to the building leadership fol-

Chapter 4, page 50



A Multi-Case Study of 1:1 Districts

lowed by encouragement for them to begin modeling the use
of technology in faculty meetings. He also shared with us that
the use of the technology by the administrators was intended
to: “Get them more comfortable with what they would expect
to see in the classroom.” He continued by stating that the next
step was to “get the teachers comfortable with the actual de-

vice.”

District One deployed the devices to their high school teach-
ers one month prior to providing them to the students. The
middle school teachers received the laptops the spring be-
fore the students. One of the technology coaches interviewed
shared: “[the superintendent] said ‘go home, use it for email,
use it for banking, use it for whatever you want to use it for, so
get in with the machine,” so I think it helped with the level of
comfort of the teachers.” A former instructional coach shared
this perspective on supporting administrators and teachers in
using technology: “We were really big on developing. . . all the
different plans on how we were going to teach the students and
how to teach the teachers on how to use the computers. And
part of the reason [ was brought into staff development was that
I 'spent a couple years before the one-to-one initiative teaching
administrators how to use computers.” Her role had previously
included teaching administrators on Internet basics in a dedi-

cated computer lab for professional development.

District One leaders recognized the importance of having in-
structional resources available for their teachers as part of
the instructional program that was developed in concert with
ubiquitous computing. The instructional program was referred
to internally by staff as “eLearning.” One of the former tech-
nology coaches interviewed referenced eLearning as a tool that
teachers used to share ideas and models of technology use:
“We had a virtual share folder, a thing we created where all the
teachers could drop in lessons and share things back and forth
with students, so then it became more and more interactive.”

Early in the program not many resources were provided beyond

digital textbooks for teachers so they were required to create
their own instructional materials, which could be shared via
the “virtual share folder.” As the program developed, district
leaders did work to provide instructional resources and services

as they became available from vendors.

4.2.2.3 Technical support for students

Simultaneously, District One began recognizing the need for
technical assistance to support the initiative. A former principal

interviewed stated:

It was understood thal studenis are going lo have issues
and need some support and that the help desk was the place
that they could lake their computer lo have the tech person

look at it and reboot it, or figure out what bad gone wrong.

Just help them solve problems. I can remember thinking

that it was a pretty good business for the computer busi-
ness because the UPS guy visited every day and took away
computers that needed repairs and brought them back and

it seemed like a pretty good business for them to me.

A former principal shared that a technology staff member
manned the help desk, and then it transitioned to a point
where support was augmented by teachers and students who
were “well informed computer users.” He continued by shar-

ing:

We grew fo a point where some savvy eighth graders could
help out. They might be the person at the desk to log in a
computer that a student brought. They might not be the
lechnical person that looks at it to fix it but they could belp
manage the housekeeping kinds of things, the check-in,
check-out or, and probably there were some students who
had enough knowledge that they could say, ‘Did you try this

or did you try that?’ kind of thing.

A former instructional coach shared the benefits of the help
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desk and loaner computers. She told us, “We had a help desk
in place, and a supply of loaners, so every child would have a
laptop in the classroom, and if one was broken they could get a
loaner.” As we learned through interviews, each of the district’s
middle and high schools still have help desks set up today to

assist students and staff.

Superintendent B shared details about the supply of loaner lap-
tops as part of the procurement process of the second phase of
the high school deployment: “It was supposed to have a five
percent [supply of loaner laptops] on top of what we already
had there; machines would come and we’d exchange it out
whenever they wanted to. But if a laptop went down, T expected
when it went to the help desk the kid would be given another
laptop if it was more than a five minute repair.” According to
Superintendent B, an internal laptop repair data report pre-
pared into the third year revealed that there was a eight to ten
percent repair rate across the district. The same report also
showed that up to 30% of the students in certain schools were
not reissued laptops due to the inability for the families to pay
the repair fee. As a result, district leaders eliminated the repair

fee so all students could continue to have access to the technol-

0gy.

4.2.2.4 Parent orientation

District One modified the acceptable use policy (AUP) as well
as the student code of conduct at the start of the program.
Throughout the years, both of these documents went through
several more modifications to reflect the current needs of stu-
dents and staff and the rise of social networking, according
to school personnel we interviewed. These participants com-
mented on the importance of parent training and the methods
in which staff have been training parents since the initiative

began.

At the start of the program, District One leaders required par-

ents to visit each school to participate in training and orien-
tation with their child. Today, this process has been stream-
lined, and parents complete an online training course accessed
through the district’s website before students receive laptops.
A district staff explained that one of the reasons given for the
availability of web-based training was that today “we have
better-informed parents [about technology use].” Alternatively,
parents can complete the training online at a school library
or during a scheduled face-to-face meeting with the school’s
technology coach. At the end of the video training course, par-
ents take an online quiz and the results are automatically sent
to their child’s school. Also on the parent webpage are links to
parent laptop study guides, technology tips on keeping students
safe, and even a tutorial on how to hook up home printers to
the student laptops. The AUP and student code of conduct are

also available on the webpage.

4.2.2.5 Professional development

Providing professional development to staff members was an
ongoing part of the culture for District One as shared by those
interviewed. The introduction of a one-to-one initiative pro-
vided the district’s professional development staff a new direc-
tion of focus for teacher and administrator training. Superin-
tendent A explained that one key focus of the weekly meetings
he held with principals and other leaders was to plan for the
instructional paradigm shift that would facilitate a change in
teacher pedagogy. During an interview with Superintendent B,
he commented that “hands-on professional development was
fundamental to the success” of the one-to-one initiative. How-
ever, the district faced other instructional challenges such as
improving standardized assessment performance and address-
ing special education and English language learning issues.
The challenge, as explained by Superintendent B, was to tie
the technology into the instructional professional development

already in place.
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Superintendent A explained to us that the district leadership’s
commitment was to provide ongoing growth opportunities for
all employees, especially to support the one-to-one initiative:
“By dedicating professional development in real time sent a
message to employees that we really do value your learning
and know that this is an investment we have to make.” He
continued by detailing the range of recipients that benefited
from the professional development such as administrators,
principals, assistant principals, central office staff, teacher
leaders, and aspiring leaders. He continued by stating: “I think
the scope and the comprehensive approach to PD. .. all of that

continuum, was aligned with the [...] initiative.”

District One not only provided innovative professional develop-
ment options, they also personalized the training to participant
needs. Summer workshops, where teachers were paid for the
training time, were used at the start of the program to efficiently
prepare teachers for teaching with new technology. Superinten-
dent A described in his interview how the professional develop-
ment opportunities were structured: “We set up the summer in-
stitutes and developed course offerings [so] that teachers could
select courses that were germane to their immediate needs. So
they were aligned [to what teachers needed]. Some were tech-
nical (foundation), others were related to content areas [and]
collaboration.” During an interview with a former principal,
he described his professional development experience as it re-
lated to the one-to-one initiative: “It was a wide range and it
was all centered around [results from] surveys that were given
where teachers had the opportunity to provide some input in
terms of what they needed and where they were. Were they nov-
ice? Were they middle of the road? Were they high flyers? And
the district made every effort to try to match things up to the

summer institutes.”

Online training options for teachers were offered in the second
year of the initiative. According to one of the district’s former

technology coaches, online courses were developed by the

district’s professional development staff on a variety of topics
relating to “eLearning,” chosen by input from teachers and
technology coaches. These courses supporting the idea of staff
being able to access professional development anytime they

needed it instead of waiting to sign up for a class.

In addition to the professional development provided by the
district’s own staff, the district has used training provided by
laptop and software vendors. Superintendent A recounted: “As
a matter of fact [as] part of our contract with [the laptop ven-
dor], they did [provide professional development]. They came
in and did a lot of the initial training. As a matter of fact, you
may remember they put together these lunch boxes they called
toolkits.” This resource was provided to teachers who were part
of the one-to-one in an effort to provide them ongoing training

and support.

One of the technology coaches we interviewed described the
initial training by one vendor for technology staff to be more
technical to support the laptops administratively. With the sec-
ond vendor the district now uses for laptops, training is focused
on instruction. As part of the lease agreement with this vendor,
they provide consultants who have delivered “train the trainer”
support, where district personnel provide the training directly

to teachers.

4.2.2.6 Developing community support

District One staff recognizes the importance of communicat-
ing goals and visions with the community. Because of the pro-
gram’s novelty, the initiative caught the attention of the media
at its inception, and stakeholder opinions were formed. More
than one district leader from our focus groups underscored
the importance of including the media in all communications
about one-to-one programs. According to the district’s website,
they use a community access cable television channel and em-
ploy a director of communication to manage their perception

with the community. As shared by Superintendent B, when the
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opportunity became available, he made a strategic decision
to hire a director of communications who was highly skilled
in public relations. After the third year into the program, a
survey was sent to parents to measure their perception of the
program’s success. The survey, described by Superintendent B,
received a 90-95% response rate from students and staff and
a 60-70% response rate from parents. The survey results indi-
cated an overall positive response for the program. A former
technology director interviewed described positive comments
made by students and parents regarding the program as a show
of support by the community. He said, “If T was able to help one
family and student, T think it was successful. Because I know I
walked into a lot of schools and T know I heard a lot of students

tell me they really appreciated us doing this.”

One interviewee stated some parents complained that they did
not understand why laptops were necessary for learning when
“paper and pencil was how they learned.” One way to dem-
onstrate to parents and community members what one-to-one
computing looked like was through the community access
cable channel. The district began showcasing students using
the devices in classrooms by featuring classroom lessons. One
participant described the television show as a public relations
strategy: “We wanted the parents to see what we were doing
with the laptops.” The constant exposure to the community
of students using technology was a good method of helping
change community perception of teaching and learning. The
participant continued: “That was huge, to get the whole com-
munity and the parents beyond a chalkboard, when I look at
that... especially this community... we had a lot of long conver-
sations with parents.” Beyond television, public relations were
further enhanced through engaging parents through person-
to-person dialogue. According to Superintendent B, involving
the parents and community in the planning for the continual
growth of the one-to-one program was a necessary step for

strengthening and maintaining their support.

4.2.3 Measuring Progress

Several of the District One personnel we interviewed spoke
of the need for assessment tools being put into place prior to
and during the first few years of implementation of the dis-
trict’s one-to-one initiative. From the perspective of one former
technology coach, he was unable to identify “long term data
gathering attempts” during the early stages of the implemen-
tation. According to Superintendent B, he felt it was important
to assess the success and needs of the district staff in terms of
the one-to-one implementation. When he came to the dis-
trict, he explained how he was asked repeatedly by commu-
nity stakeholders to show data which proved the success of the
initiative. He felt that the best way to accomplish this was to
start with obtaining feedback from staff members. He pulled
together over 260 school personnel from across the district to
discuss the pros and cons of the program and what the district
needed to do moving forward. There were representatives from
all schools including teachers and administrators. After receiv-
ing the input from the staff, the school board was also asked
to provide their input. In addition to gathering information
from staff members and the school board, six different parent
meetings were held across the district to gather their input. Ac-
cording to Superintendent B, a common set of questions were
asked during the meetings with staff and parents: “What’s
working with the technology? What's not working, and what do
we need to fix so it works better?” An additional question that
was asked of administrators and teachers was: “What questions
do we [need to] ask parents and students to support this initia-
tive?” The results of this process led the district personnel to
solicit bids for an externally-managed survey. The survey ques-
tions were developed based on the input from students, staff,
and parents, according to Superintendent B. The District One
leadership team used the data from the survey to determine
what was needed to structure the next phase of the one-to-one

implementation, which led to the change in laptop vendor.
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In addition to surveys given to parents, teachers, and students,
the district has also participated in several research studies. One
was funded as part of the purchase agreement with the vendor
that examined their ubiquitous computing program. Others
came in the form of doctoral theses. One study, in particular,
examined the impact laptops had on mathematics and science
instruction. Today, in addition to trying to measure the effec-
tiveness of the one-to-one initiative, the district also solicits a
more regular study focused on district climate. Several district
leaders also focused on the one-to-one program in their own
doctoral dissertations, through a diverse set of research per-
spectives. While we had access to some of these studies through
our interactions with district personnel in focus groups, we
cannot discuss the results explicitly while maintaining their
confidentiality. The results of the studies we were told, however,
were used in making strategic decisions around professional
development, improvement in instruction, and communica-

tions with parents and community stakeholders.

4.2.4 Challenges

4.2.4.1 Focus on infrastructure

The initial deployment of laptops was a story retold many
times in our interviews, with the initial challenge of not hav-
ing enough bandwidth and wireless saturation to support so
many laptops at one time. The challenge of bandwidth was
often illustrated by those we interviewed as having “a straw” to
the Internet when teachers and students required a “firehose.”
When we asked in our interviews about what others consider-
ing one-to-one programs should focus on to prepare, “infra-
structure” was a common response. Some of the challenges
District One personnel faced were due to the immaturity, at
the time, of wireless networking. When we spoke to the former
technology director who helped deploy the initial set of laptops,
he shared with us that they had set up one high school as a
test area for deploying new networking equipment and wire-

less access points to test before replicating the same setup in

other schools. This concept of starting small and scaling up
was echoed in his current ubiquitous project in another dis-
trict. In that district, they are deploying laptops slowly over a
period of years, staggering the installation of equipment, the
training of teachers, and the access to students. He told us the
approach used in District One was not wrong, but “we were
making the best decisions back then—with [the] information

and equipment we had.”

4.2.4.2 Filtering and student expectations

Another challenge that came to light during one of focus group
interviews with current staff in District One was the state of fil-
tering and student discipline issues with accessing inappropri-
ate content and gaming. The initial deployment of laptops
to high school students did not include any local security on
the computers, and filters had not yet been configured at the
schools. Language used when training students, in hindsight,
the interviewees shared, could have been more direct about ex-
pectations for how laptops were to be used. Staff at the time
highlighted the positive educational benefits, but had not spo-
ken explicitly about issues relating to “digital citizenship” or
“Internet safety.” After several months, when filters were put
into place across the district, students still managed to gain
access to inappropriate content using their home Internet con-
nections. The administrators in our focus group shared their
frustration of having to figure out how to punish students for
coming to school with inappropriate content on the laptops,
specifically with decision making about how severe the punish-

ment should be.

Despite the initial problems with some student misbehavior
with the laptops, changes to security settings, filtering, and
more importantly, stronger student expectations and policies
enacted through their code of conduct, have deterred most
problems for the staff we interviewed. They shared with us that

“bad classroom management is amplified with technology,”
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and one solution is for classrooms to re-position desks and
tables to make supervision easier by teachers and for student
screens to be visible by teachers at all times. Professional de-
velopment efforts later in the program focused on classroom
management strategies for teachers with ubiquitous comput-
ing. Today the district has relaxed their filtering policies, rely-
ing upon classroom management strategies to ensure appro-

priate use of the Internet by students.

4.2.4.3 Changing platforms

After the initial deployment of laptops in District One’s high-
and middle schools, a renewal procedure of the technology
lease used to fund the laptop purchase led to a switch in laptop
vendors. Initially, the choice of platform was made with a lens
on utility and quality, but Superintendent B revealed in his in-
terview that the district’s procurement office was requiring a
change in how future technology must be obtained. The dis-
trict was no longer able to utilize a “sole source” provision, and
he had to put out to bid a request for continuing the one-to-one
program. Some board members were concerned with leverag-
ing a lower overall cost on equipment, while at least one board
member was against continuing with the program. Superin-
tendent B shared with us that he had organized a committee of
stakeholders, including many teachers, who were charged with
analyzing survey data and financial projections for continuing
with one vendor, or switching to another. He told us that the
committee he had organized made a unanimous conclusion
to switch vendors, which would save the district $4 million. The
school board accepted the recommendation and in the next
school year, the district’s high schools had new laptops running

another operating system.

According to some participants we interviewed, the switch of
platforms was viewed as a mistake in the district’s history with
one-to-one computing. For example, a former technology

coach we spoke with in a focus group interview offered his own

4.2

interpretation, undisputed by other members of the group:

If you had asked me—and I would still say this—I think
it was a terrible decision. I think it was the wrong one, in
Jact. And Twould say that this was an example of somelhing
we did not do well. We lost a year, maybe more probably,
two [years] of [professional development]. You now think
about all of the hardware we had done, for four years and
pushed, and tried lo gel everything done in a cerlain way.
And even if the [original platform] wasn't the best platform
Jor what we had experienced in the quote ‘real world'. ..
We bad done so much in learning with the teachers and
[with] the students. To go backward was to almost start over
again, in a sense, it was damaging to the work that had

been done.

.4.4 Finding direction

While the district has continued with its ubiquitous comput-
ing program and is currently piloting tablets in an elementary
school, we discovered in our discussions with both past and
current employees that the rationale for supporting the pro-
gram had shifted. In an informal discussion with a past as-
sistant superintendent of instruction, she shared with us one
of the original instructional goals for the program: improve
writing and research skills. More than one interviewee sug-
gested the rationale was tied to preparing for new state stan-
dardized testing. When asked specifically what style of teaching
was being targeted, interviewees had a difficult time naming
one pedagogical model as part of the district’s vision. One
former technology coach indicated that there was a focus on
school-based training, Likewise a former principal indicated
that teachers were targeted regarding their pedagogy, based on
where they were. Benefits were often cited as a rationale, but
these were unexpected benefits of the program: reductions in
discipline issues and improved school attendance. One former

principal we interviewed discussed instruction as:
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Increased synergy between student-centered activities; more
collaboration, as well as additional training enhanced tre-
mendously; not just the tool, but also how we delivered in-
Struction. [It was a] transformation from paper to a digital
world. It caused us to change in our delivery—ito do more
things for students—a situation with kids availability of
24/7; a great equalizer for the district—you didn’t have fo

be affluent to have the tool and have similar learning ex-

periences—_great equalizer. Some classrooms moved away

Jfrom rows [of chairs] and opened up [with] sharing and

discussion.

Many of the current and former staff we interviewed in Dis-
trict One, shared the emphasis at the time, that the technol-
ogy be used. This was well articulated by a current employee:
“[The superintendent had set] the general expectations that
we would use the machines on a daily basis.” Superintendent
B shared with us that some high- and middle-school students
he regularly met with during his first year in office reported to
him that some teachers in an attempt to appear to utilize the
technology on a daily basis, would ask students to place their
laptops under their desks. “Some teachers had the kids cut-
on their computers, leave the lids open, and put them under
the seats so it looked like they were using the technology for
[central office].” He believed these teachers suspected that the
technology department was using remote monitoring to track

laptop usage.

In some cases, the use of external studies and surveys came
to light in connection with inquiries around the direction and
vision for the program. The survey questions given to students
and parents during the first few years of the program, however,
addressed instruction in very general ways. Survey questions
centered around how many lesson plans targeted the use of
laptops, how many students had their laptops in school each

day, and for what percentage of class were the laptops used.

In-house district documents shared with us showed evidence
of a vision for instruction through the requirement of school-
based technology integration goals beginning in the second
year of the program. Current staff we interviewed articulated
that the vision during the initial deployment year was con-
centrated on providing all students with Internet access and a
tool to help them achieve on state tests. Over time and through
changes in instructional leadership, the priorities and focus
of the laptop initiative and professional development needs
changed. Today, the district has a much more focused vision
for instruction with technology for both its elementary and
secondary schools. Professional development and a special
initiative focused on collecting model lessons promote qual-
ity instruction through four sets of twenty-first century skill
charts: research and information fluency, communication
and collaboration, critical thinking and problem solving, and
creativity and innovation. The charts depict each set of skills
along a continua beginning with what entry-level experiences
will look like. This instructional vision is communicated via
the continuum charts to illustrate, by way of descriptors, what
ideal instruction looks like across each of the skill groups from

both teacher and student perspectives.

When asked who was responsible for creating, and communi-
cating, and assessing the vision for instruction with laptops,
both past and present employees often cited the superintendent
who started the program as the visionary leader. When asked
specifically who was presently assessing the quality of technol-
ogy integration, current employees told us no one position was
tasked with assessing its effectiveness. They cited positions that
had previously had the role, or should have the role, although
those positions have either become vacant or eliminated due
to budgetary constraints. They shared with us that curriculum
specialists, technology coaches, principals, and teacher leaders
were each responsible for maintaining the quality of instruc-

tion. Both teachers and principals contribute to the evaluation
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of model lessons the district publishes each year, according to
employees in one of our focus groups. They added that budget
cuts over the past five years had diminished leadership roles,
preventing oversight of the one-to-one program as a specific

leadership responsibility.

4.2.5 District One’s Implementation Compared to the
Literature

Many themes that emerged in our focus group, and one-on-
one interviews with former and current staff, likewise appear in
the literature. These include the critical importance of quality
professional development for both teachers and administrators
(Donovan et al., 2007; Fogary & Fitzpatrick, 2013; Hernan-
dez-Ramos, 2005; McKeeman, 2008; Peck & Sprenger, 2008,
Penuel, 2006, Potter & Rockinson-Szapkiw, 2012; Schwab &
Foa, 2001; Wang, 2000), the time needed for planning for the
initial deployment (Sandholtz et al., 1997; Sheingold & Had-
ley, 1990), the importance of engaging the community for sup-
port (Murphy et al., 2007), assessing and improving the capac-
ity of the network infrastructure at schools (Dunleavy et al.,
2007), in addition to initial benefits of one-to-one programs:
reductions in discipline issues and increases in student atten-
dance (Kereluik, Mishra, Fahnoe, & Terry, 2013). The district
was clear in its desire to reduce the community’s digital divide
(Zardoya & Fico, 2001). While the dynamics that illustrate a
digital divide are often in flux, almost everyone we spoke to
agreed that the one-to-one program helped make significant
inroads towards reducing the divide among families across the
suburban county served by the district. In general, students in
the district had early positive gains in student achievement, as
evidenced by performance on state achievement tests, however,

this in not necessarily attributed to the one-to-one program.

The instructional vision currently in place within the district
is congruent with other instructional goals by districts starting

ubiquitous computing programs, specifically for classrooms

that are student centered (Bransford, Brown, & Cocking, 2000;
Dunleavy, Dexter, & Heinecke, 2007). Initially, though, the
district’s vision was to close a digital divide subsequently ad-
ditional instructional views were identified such as a desired

increase in writing scores.

The district’s current description of so-called twenty-first cen-
tury skills as part of its expectations for instruction is likewise
congruent with the literature (Partnership for 21st Century
Skills, n.d.; Rousseau, 2007). We sensed disappointment in one
focus group interview with current employees that more proj-
ect-based approaches were not as ubiquitous as the technology
(Short, 2011; Sockman, 2007). Despite the ongoing challenges
associated with teacher change, however, the current employ-
ees relayed that they had, in fact, accomplished a great number
of positive things during their years involved with the program.
A former technology coach was candid: “I think inspite of
the awards, the missteps, and the problems and things we did
wrong, [that] this is an amazing, incredible thing that we have
done. That’s one of the reasons why I left the classroom and
said ‘Wow, that's something amazing and I want to be a part
of it.” It's just amazing. .. when you take a step back and take

alook atit.”

One interviewee who is currently a secondary principal, shared
with us sage advice that was confirmed in the literature for
districts considering or beginning their own ubiquitous tech-
nology programs: consult with other districts who have already
implemented one-to-one computing (Cavanaugh, Dawson, &
Ritzhaupt, 2011; Chandrasekhar, 2009). Many of the past and
current staff we interviewed remarked that their journey with
ubiquitous computing was a deep learning experience, and

there was value in their story for other schools starting out.

4.3 District Two Profile

District Two is located in a rural county that once had a thriv-
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ing textile and manufacturing economy with a population of
over 56,000. The median household income is $34,373. The
district serves just over 7,000 students with two high schools,
two middle schools, and ten elementary schools. According to
its website, the district’s on-time graduation rate is 88.3% and
its operating budget is ~§70M annually. The school district’s
vision includes the following: “where critical thinking is ex-
pected, creativity is nurtured, technology and innovation are
embraced, and learning is celebrated.” The district is described
in the strategic plan as “a high-performing school division,
[that] provides all students with an exemplary education in
a safe, supportive environment that promotes self-discipline,
motivation, and excellence” through its mission statement.
According to the plan, one strategy used by the district to ful-
fill their vision and mission goals is by using “innovative and
cutting-edge technology” by “encouraging the application of

technology to enhance instruction and promote innovation.”

In 2010, District Two's leaders and teachers started what they
describe as the state’s largest iPad initiative to date. Today, stu-
dents in grades three through six take iPads home as part of the
district’s one-to-one computing program. In addition, a select
group of high school students are using MacBook Air laptops
that they can take home. These students participate in a special
project-based academy at one of the district’s high schools. As
part of the NewTech Network, the academy’s staff have received
professional development for innovative learning with project-

based approaches.

4.3.1 One-to-One Computing

District personnel began their exploration of one-to-one com-
puting in 1998-99 with take-home privileges of Apple Newton
eMate mobile computers for students in grades four and eight.
They continued this practice for a second year, expanding to
grades five and nine. During the two decades between the de-
ployment of the eMates and the more recent deployment of

iPads, teachers and administrators developed experience with

technology in classrooms with traditional labs using both lap-
top and desktop computers. Technology staff, including tech-
nology coaches, identified their early experience with students
taking technology home as beneficial in their own planning
for their iPad initiative. Part of that experience was enlisting
the assistance of students with a natural affinity for technology
in helping to maintain the technology in working order, and
to assist others with troubleshooting, when needed. A principal
we spoke to underlined the importance of teachers being able
to trust students enough to allow them to help teachers and

others students use the technology.

An instructional coach we interviewed said that the iPads have
“opened doors for teachers and kids.” Personnel interviewed
reported that teachers in particular disliked sharing laptops
available on carts with one another, as the laptop carts pro-
vided logistical distractions. With iPads, where the responsibil-
ity is on students to make sure the iPads arrive to class charged,
interviewed personnel reported that teachers are far more likely
to plan and execute lessons that take advantage of the avail-
able technology. Students in the district’s schools still use lap-
tops and iPads on carts in grade levels not yet participating
in the one-to-one program. When funding becomes available,
the district’s technology director would like to expand their K-2
deployment of shared iPads on carts to a one-to-one comput-
ing opportunity. She plans on expanding the iPad deployment
through grade eight in middle school. Additionally, she would
like to expand the laptop program at the high school beyond
their New Tech academy and offer laptops to all high school

students should new funding become available.

District Two personnel consider their one-to-one program a
success because it was driven by their curriculum. They stated
that the most obvious evidence of this success is increased
student engagement in the classroom, especially with special
education students. District personnel we interviewed reported

to us that many special education students demonstrated sig-
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nificant gains in student achievement after using the iPad for
a year. They cited that the ability of these students to have a
more personal learning experience with the iPad was because
it was something they used every day and could take home.
Another success cited was independent learning by students.
District personnel reported to us that their teachers witnessed
students more willing to learn independently, because they had
reliable access to the Internet, and because the iPad spawned
student engagement. In 2010, the school district’s leadership
took advantage of a pilot program funded by the state’s de-
partment of education to explore digital textbooks on the
then-new Apple iPad at the same time they were working on
updating and refining their curriculum. The provided funding
supported purchase of the iPad hardware and the exploration
of digital texts from a number of publishers. According to the
district’s technology director, their superintendent augmented
the state funding to expand both the number of devices they
could deploy to students and the textbooks they could load onto
the iPads. This local funding came in the form of stimulus
dollars earmarked for special education, technology, and local
uses. The district is now exploring a lease program for the next
school year to both sustain and build the program in the ab-

sence of federal and state economic stimulus grants.

District Two’s elementary students use the iPads in grades three
through five with digital textbooks for all subjects. In addition,
the district’s technology coaches report that they continuously
integrate curriculum-based apps on the devices. The technolo-
gy coach at each school reported that they determine what apps
get installed based upon teacher suggestions at that school and
that they are responsible for purchasing and installing the apps
on student iPads. All of the personnel we interviewed expressed
agreement that it is important to install a variety of apps that
cover the same curriculum areas, to accommodate the differ-
ent modalities of learning students may prefer. According to
the district’s technology director, the cost for apps is primarily

handled through each school’s parent-teacher organization.

4.3.2 Recipes for Success

In reading documents provided by the district’s technology di-
rector, and in analyzing the transcripts from our interview with
district personnel, we found five components to the rollout that
emerged as necessary for continued successful deployment of

one-to-one technology.

4.3.2.1 Support of community

District staff cited the importance of having the support of par-
ents and other community members as a significant requisite
for one-to-one programs. District Two’s technology staff made
concerted visits with the county’s board of supervisors, eco-
nomic development leaders, and the district’s school board to
clearly communicate the educational possibilities of learning
with iPads. Visits included training time so these specific lead-
ers could use the same textbooks and apps that students were
using in the classroom. According to a survey sent to parents in
the spring of 2013 with a 76% return rate, parents responded
favorably about District Two's iPad program. Parents reported
that they want their children to have this technology to support
learning, especially since buying such a device independently
is out of reach for a number of families. The following are a

summary of results from the survey:

* 51% of the 1,258 parent respondents reported having used

one or more apps on the student iPad.

* (0% of parents had looked at a digital textbook on the stu-
dent iPad.

* 69% of parents reported that their child had an iPad or com-

puter at home prior to receiving the iPad from school.

* 85% of parents reported that their child is more excited about

using digital textbooks; 13 % reported “no difference.”

* 70% of parents reported that their child is more likely to com-
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plete homework and study when content is on the iPad.

* 76% of parents reported that they had access to the Internet
at home, yet one comment was to “not give homework that

requires Internet.”

4.3.2.2 Instructional and technical support

Personnel we interviewed in District Two emphasized the im-
portance of having both instructional and technical staff in
place to support a one-to-one program. One of the technol-
ogy coaches we interviewed communicated that District Two’s
technical and instructional staff work together in a climate
that emphasizes the instructional needs of students over
purely technical concerns of iPad management. During the
last school year, technical staff updated the district’s servers to
provide on-demand media streaming, in addition to upgrad-
ing the local-area network (LAN) at the district’s high schools
to support a bring your own technology program (BYOT), ac-

cording to their strategic plan.

4.3.2.3 Responsible use and insurance

Before the iPads can be taken home by students, parents are
required at the start of each school year to attend a training ses-
sion and meeting at their child’s school. Parents are required
by district policy to pay a non-refundable insurance fee each
school year to cover the cost of replacement. The insurance
program covers everything but theft, and the district pays one
half of the $48 fee, reducing the burden on each family. iPads
are returned at the end of the school year, and parents will be
charged a replacement cost at that time if the iPad or its char-
ger are not returned. During our focus group, district personnel
commented on students “rising to the challenge” of caring for

their iPads with very few incidents of loss or maltreatment.

4.3.2.4 Professional development

District Two relies upon the expertise of their technology

coaches to design and deliver the needed professional develop-

ment for teachers to support learning with iPads. Professional
development is provided through in-classroom modeling,
through the maintenance of online websites for just-in-time
learning, and through workshops held both during the school
day and after school. One technology coach reported that she
conducts more training after school than during school, and
that training held during the day is often reserved for external
trainers. The technology director felt that workshops held be-
yond teacher contract hours at the conclusion of the day are
not conducive to significant learning for teachers, so she val-
ues the training opportunities they can offer during the day
when she pays for substitute teachers to cover the classes for
teachers being trained. The technology coaches we interviewed
emphasized the importance of personalizing professional de-
velopment based upon the learning styles of different teachers.
For example, while some teachers adopt what is presented in
a workshop setting well on their own, others want a coach in
the classroom. More independent teachers will ask questions
through instant messaging services of the technology coaches
for just-in-time support. The District Two technology coaches
place an emphasis on keeping teachers outside of a frustration
zone. To achieve this, some of the coaches will plan and prac-
tice lessons with teachers in advance of delivering the lesson
to the students to ensure that the instructional goals are flaw-
lessly supported with technology. One technology coach com-
mented during our focus group: “[The teachers that] had the
most success [are the ones] who want to go in and practice or

rehearse it first with the technology.”

Current professional development efforts this school year focus
on teachers being able to create and distribute their own digi-
tal texts using Apple’s iBooks Author software for Macintosh
and Apple’s i7unes U online. District personnel articulated a
need for more than the five technology coaches specified in the
technology plan to help deliver and support all the professional

development the district’s teachers need.
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4.3.2.5 Administrator support viewed regarding the iPad initiative was how to best manage

Apple’s iPads with the vendor provided tools. Software the dis-
The District Two personnel we spoke to all agreed that an ingre-

trict is currently using to manage the iPads was not available
dient for success with a one-to-one program is administrator

in 2010, and the tools today include mobile device manage-
support. The district is now in its second year of using iPads

ment (MDM) software by a third party other than Apple. This
with building administrators to support teacher observations

class of software empowers technology staff to track to whom
and evaluation using a product called Observation 360. In

each iPad is assigned, poll the device for what software (list
the pilot year of this product’s introduction, the superintendent

of apps) is currently installed, and apply rules for controlling
and other central office staff suggested principals use the new

what students can and cannot access through the iPad’s set-
tool to evaluate teachers. In their second year, the suggestion

tings. The principal we interviewed in our focus group also
has been upgraded to an expectation. Personnel we spoke to

cited a challenge with a teacher’s fidelity in using the device
have noted a marked decrease in the use of pencil and paper by

as “making sure that [the teacher] is using it, implementing it
administrators, as they are using their iPads for observations

with fidelity and using the instructional piece and it is not just
and modeling its use in meetings.

a glorified chalkboard for [the teacher]. That was my chal-

4.3.3 Continually Assessing Needs lenge in my position. And T felt like it might not have been

embraced initially but we took baby steps in getting us there.”
The district technology plan outlines that to support the goals

She has witnessed many teachers grow professionally in using
of digital learning and technology-rich classrooms, the dis-

the iPads in the classroom with students, to the point where
trict must support a high-speed infrastructure and provide

they are now used regularly. At the initiative’s onset, the iPads
and utilize a variety of resources to support learning beyond

may only have been used for a portion of the day, or incon-
the iPads. These include subscription services that support the

sistently across a week. The principal did not cite examples of
curriculum, a Moodle server, Edmodo, flip cameras, science

what this looked like, but in a tour we received of the school, we
probes, i7unes U, Safari Montage media streaming, Smart-

did witness student use of iPads in every classroom, in addition
brand interactive whiteboards, Mobis classroom responders,

to use of interactive whiteboards to aid instruction by teachers.
and so-called “Web 2.0” resources such as blogs and wikis. Ac-

Continuous professional development was cited by the technol-
cording to the district’s technology plan, both technology and o

ogy coaches we interviewed as an element that helps develop
instructional staff use a number of data sources to monitor the

teacher comfort with the new tool, and the fidelity of its use in
organization’s progress towards their strategic goals of digital
the classroom.
learning and professional development for the support of tech-

nology-rich classrooms. These sources include student testing 435 District Two’s lmpl ementation Compare dto the

data, attendance records of professional development events,

Literature

conference registration sheets, bandwidth usage reports, teach-
er observation and monitoring, participation of student work Contrary to the review of literature on one-to-one computing,
on projects, and usage of online services. personnel in District Two did not immediately report a desire for

constructivist-style learning in the classroom as a primary goal

4.3.4 Challenges . . . .

for their one-to-one implementation. When probed during our

The biggest challenge cited by District Two personnel we inter- focus group, two of the district’s personnel we interviewed men-
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tioned an inclination for the project-based pedagogy employed
at their project-centered high school academy to trickle-down
to the middle- and elementary schools. While this desire was
articulated during the interview, we did not encounter evidence
to support this change in pedagogy at the elementary or middle

school level in the district’s planning documents.

When we asked district personnel about the ideal lead time re-
quired to prepare teachers for the deployment of devices in a
one-to-one rollout, they cited three months as an ideal time
frame. District leaders deployed iPads to teachers three months
ahead of the students and conducted professional development
workshops in the summer before student deployment. Recom-
mendations from the literature advise an advance deployment
of technology to teachers by one full year. The personnel we
interviewed reported that their head start with technology in
the 1990s adequately prepared teachers for the iPad initiative,

negating any period longer than three months for training,

The district’s technology director reported favorable test scores,
among the highest in the state during the last Spring admin-
istration of the state’s standardized assessment for mathemat-
ics, to use as evidence for the success of their program. The
principal included in our focus group also cited an anecdotal
acknowledgement of student engagement as a hallmark of the

program’s success.

4.4 District Three Profile

District Three is located in a rural county with a prosperous
agricultural economy. According to the district’s website, over
5,500 students are currently served through two high, two
middle, and five elementary schools across two townships. All
nine schools are fully accredited by state standards and the
school system has an 87% on-time graduation rate. The pupil
to teacher ratio averages 19:1 among the three grade bands:

elementary, middle and high. The average expenditure per

student is §9,796. In the district’s strategic plan, the vision is
“to provide rigorous and engaging learning experiences that

ensure student success.” The school system’s mission is

lo provide rigorous, academic programs in a safe school
environment that fosters high levels of student achievement.
The division is committed to offering educational programs
characterized by high academic standards that prepare stu-
dents to exceed state and national accreditation standards.

The curriculum will prepare students to be lifelong learners

Jor the ever-changing global economy.

As stated in the first goal of District Three’s strategic plan, the
district seeks to increase academic achievement by extending
“the existing curriculum beyond the [state standard] require-
ments to provide an enriched learning environment for stu-
dents of all levels.” Congruent with this goal, District Three
started its one-to-one computing program during the 2012-
2013 school year. All students in ninth through twelfth grades
at both of the district’s high schools received an iPad for class-
room and home use. Additional goals outlined in the strategic
plan include increasing student engagement, facilitating col-
laboration, and providing students with the skills needed for

post-secondary education.

4.4.1 One-to-One Computing

At the start of the 2012-2013 school yvear, District Three’s
central office staff and technology coaches implemented its
one-to-one initiative with 2,000 iPads which were distributed
to all high school students. Prior to the one-to-one program,
students used both laptops and mobile devices (iPods, iPads)
kept within schools on carts. There were two major obstacles
identified by the county representatives with this format: lack
of network infrastructure that limited speed and reliability of
wireless connections and the lack of accessibility and availabil-
ity of the carts. The number of carts varied at each school based

on the size of the student population. One of the technology
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coaches we interviewed stated her school had just one iPod cart
and six laptop carts each consisting of 30 units that had to be
shared among 40 teachers. A second technology coach reported
her school laptop to student ratio averaged around one device

for every seven students.

For the iPad deployment, the superintendent signed a three-
year lease with Apple costing $1.4 million spread over three
years. She said that the decision to move to one-to-one allowed
the district the opportunity to “level the playing field and to
give everyone access, anytime, anywhere.” The district’s leader-
ship team chose to deploy the iPads to the high schools first be-
cause of the requirement for on-time graduation rates imposed
by the state for accreditation. Without ongoing technology
experiences, the addition of new technology-enhanced items
(opened-ended, interactive questions) on the state-mandated
assessments could negatively impact high school students’
ability to earn the required verified credits for graduation. The
selection of the device was based on its lightweight design,
the various digital instructional resources available, and the

teachers’ past positive experiences with Apple technology.

There were several key factors mentioned in our focus group
with District Three personnel that facilitated their one-to-one
program. The first was the superintendent’s ability to secure the
necessary funding for the one-to-one initiative. She decided to
utilize the monies provided by the state for textbooks to help
fund the program. This strategy lessened the amount of money
needed from local sources. State regulations permit any district
personnel to spend state-provided textbook monies on mobile
technology for the purpose of deploying digital textbooks to
students. The superintendent shared with us that she received
criticism for using the state funds to purchase the iPads, as the
public did not understand the state regulations: “That money
is locked into textbooks only. I could not move it anywhere else.
I could do it but T would be wearing an orange jumpsuit with

some numbers written across the back. People sometimes don’t

have an understanding of what our budget is.”

A second factor that was cited by the district personnel for
moving towards the one-to-one program was the desire to
replace outdated textbooks with updated digital content. The
superintendent explained that with the abundance of digital
resources available, teachers should not be relying heavily on
old textbooks to deliver instruction: “And we have textbooks
that haven’t been updated in seven, eight, nine years in some

cases.”

Shifting the teaching paradigm from a teacher-centered to a
more student-centered environment was mentioned by District
Three personnel as a third factor contributing to the imple-
mentation of a one-to-one initiative. The personnel we spoke
to felt the program would promote more student-centered
instruction. According to the superintendent, the change will
only occur when teachers are giving up their “power in the
classroom” and shifting some of the control to the students.
She continued, “And T think that may be an issue for many
folks.. We’re changing from the cemetery rows and the talk-
ing head in the front of the classroom” to support student self

learning with teachers in a new role as facilitators of learning,

The fourth factor driving the implementation of the one-to-
one initiative cited by district personnel was a desire to provide
the necessary resources to prepare students for the future. The
superintendent explained that they are trying to prepare stu-
dents for a future workplace that is not known at this point.
Furthermore, the superintendent stated it was the school sys-
tem’s responsibility to do this for the students: “We don’t know
where this digital piece will take our students. We have a moral
imperative as educators to prepare our students for their fu-

ture—not necessarily ours.”
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4.4.2 Recipes for Success

4.4.2.1 Support of community

The importance of obtaining support from the community was
clearly expressed by several participants during District Three’s
focus group interview. The district leadership team explained
there was little time between developing the plan of taking the
district towards the one-to-one initiative to actually imple-
menting the program, so there was not much time to build
community support for a one-to-one program. The superin-
tendent did, however, speak to the community about one-to-

one computing at engagements focused on other district issues.

During the planning stages of the program, the district faced
a contentious budget challenge with a reduction in federal,
state, and local dollars in the district’s annual operating bud-
get. The convergence of a tighter operating budget with the
implementation of the new one-to-one technology initiative
increased the challenge of obtaining community stakeholders
support for the purchase of the iPads. This made the one-to-
one initiative a hard sell and political challenge for the dis-
trict’s administration. According to the superintendent during
our interview, there were some complaints about using the
funds budgeted for new textbooks to purchase the iPads and
about the usefulness of the devices for students. In the spring of
2013, several months into the implementation, many of these
complaints were dispelled when the district analyzed the re-
sults from a comprehensive survey they had sent to parents,
students, and teachers. The district’s administration pointed to
using survey data to dispel criticism in the community. While
they had heard complaints and assumed the public was not
supportive of the one-to-one program, the data was copacetic.
According to the assistant superintendent we interviewed, these
results were significant: “I think a major milestone came for
us last spring when we did a very comprehensive survey. We

had been hearing for a whole year teacher, parent, and student

complaints, that ‘We don’t need [the iPads].” And then we did
this very comprehensive survey and the data came back far dif-
ferent.” The survey was voluntary and conducted online with
parents, students, and teachers involved in the one-to-one ini-
tiative. The response rates were as follows: students 44%, teach-
ers 33%, and parents 8%. The students reported that they were
using the device almost 60% of the time. In terms of student
engagement, 59% of the students felt it increased due to the

iPads while 72% of the teachers reported similar feelings.

4.4.2.2 Instructional and technical support

During our focus group, District Three’s director of second-
ary education placed great emphasis on how the success of
their one-to-one initiative was a direct result of the leadership
displayed by the building level administrators and the in-
structional and technical support provided by the technology
coaches. Instructional support came in the form of trainings
provided by the technology coaches. The technology coaches
also identified and loaded content specific apps to the iPads
for teachers to use with students. During initial deployment at
the high schools, technology coaches from the elementary and
middle schools came to assist with the process. Other forms of
support came from Apple who provided professional training
and apps for the iPads valued at $§100,000.

4.4.2.3 Responsible use and insurance

Following the advice gleaned from visits to other districts with
established one-to-one programs, District Three administra-
tors updated their acceptable use policy and made available
an insurance plan that could be purchased by the parents to
cover the cost of the iPad’s loss or damage not covered by the
warranty. In order for students to receive the iPads, District
Three personnel required the parents and students to attend
a training session to learn about digital citizenship. The dis-
trict also distributed an acceptable use policy and acceptable

computer use agreement detailing the restrictions and expecta-
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tions the district had for students using the devices. The parents
and students were required to review this policy and sign the
agreement forms prior to receiving an iPad. The acceptable
use policy contained eight key procedures to be followed which
applied to all computer devices, network connections, and soft-
ware used by employees and students. The eight key procedures

centered around:

o prohibiting illegal downloading,
e requiring internet filtering,

o establishing continuous protection whenever students were

using the devices,

e establishing monitoring of online activities,

e educating students about social networking, chat rooms and

cyberbullying,

* preventing unlawful online activities,
e protecting personal information, and
* educating students about Internet safety.

All students receiving iPads were assigned a Google email ac-
count. The parents were required to sign an acknowledgment
and consent agreement to give the district permission to create
the accounts. Students and parents also had to sign a memo-
randum of understanding that detailed their responsibilities
of use and care of the iPads. Finally, parents had to sign an
acknowledgment form that allowed their child to opt in or out
of the one-to-one initiative. This acknowledgment form also
contained the voluntary insurance option for the device. The
plan covered the full cost of the iPad except for cases involving

intentional abuse. The cost of the insurance was $50.

4.4.2.4 Professional development

District Three’s staff took advantage of training provided by

Apple. However, they relied more heavily on individualized

training created and provided by their technology coaches. The
technology coaches created how-to training videos on various
apps and also created the digital citizenship training video that
all students and parents had to complete prior to receiving the
iPads. The Director of Instructional Technology spoke of the
usefulness of these trainings: “We found it to be a lot more user
friendly and meaningful for our teachers to have the materials
and trainings and experiences from our [technology coaches],
working with them one on one.” The technology coaches we
interviewed stated they took some time to assess the teachers
and obtain a baseline of their technical know-how and skills
and then they built the trainings to be more individualized
based on the feedback they received from the teachers. As one
technology coach stated, “We realized that a lot of them just
weren't comfortable with the mechanics of the device at all. So
we started a lot with that. ‘Do you have an Apple ID?” And we
were surprised that a lot of our teachers didn’t. They never had
an iTunes account. They've never downloaded a song. So we
really had to take a step back and think about that before we

could even go into instructional things.”

Technology coaches offered training for teachers during their
planning periods and after school. Teachers were offered credit
for state licensure re-certification as an incentive for attending
these training sessions. Teachers could choose training sessions
in two durations. The 60 minute sessions were called “meals”
and the 15 minute sessions were referred to as “snacks.” Ac-
cording to one technology coach, the teachers preferred the
shorter sessions because they did not take up their entire plan-
ning period. One technology coach explained how doing pro-
fessional development in this fashion was a better way to get
teachers to want to use the device more often in their instruc-
tion: “You know we’re going to get them in here, tease them,
whet their appetite. They’re going to come back and want some
more. They will end up coming for the “meal” later on, or they

are going to be calling us and asking for a one on one.” Ac-
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cording to one of the technology coaches in our focus group,
after the training there was an effort to make sure the teachers
were actually incorporating what they learned into their in-
struction. Technology coaches offered follow-up meetings to
plan and teach the lessons with the teachers in the classroom.
District Three personnel felt these trainings increased the con-
fidence of the teachers. In the summer preceding the second
year of implementation, the technology coaches received a de-
mand by teachers to get the devices back in the hands of the
students as soon as possible because the teachers felt the iPads

were now indispensable to their teaching.

4.4.2.5 Shared leadership

The district’s administration emphasized the importance of re-
ceiving feedback from the technology coaches in terms of how
and what training sessions to offer to the staff. During the ini-
tial planning and implementation stages, the director of sec-
ondary education said he developed the plan for what trainings
should be provided to teachers. However, he later realized it was
amistake to make all the decisions unilaterally: “What’s hum-
bling, I think [is that] we all know that we didn’t do everything
right. And there were times where our [technology coaches]
made recommendations. I may have wanted to do it a certain
[different] way.” He admitted to us that it was important to lis-
ten to the technology coaches when making decisions, as they
are closer to the students and teachers. In the second year of the
program, he no longer tried to manage the program without

their direct input.

District Three’s central office personnel believed they provided
clear expectations for embedding technology into instruction.
The building level administrators were entrusted with the task
of monitoring these expectations. As one director explained,
“Our principals also have worked with their [teachers] to
make sure teachers know this is what we would like to see in

the classroom.” They made sure that these expectations were

supported with professional development provided by the dis-

trict’s technology coaches.

The district’s leadership team also left issues related to disci-
pline in the hands of the building level administrators. The
director of instructional technology shared with us that it was
better to allow the principals “to interpret policies from the stu-
dent code of conduct” when dealing with issues arising from
the misuse of the devices by students. One of the principals
described in our focus group a situation in which he caught
an exceptional education student playing games on the iPad.
He decided to take the device away from the student for a few
weeks. He felt this was an appropriate consequence based on

the student’s needs.

4.4.3 Continually Assessing Needs

District Three has developed a six-year technology plan that
spans from 2011 through 2017. This plan includes a goal with
several strategies for assessing the needs of teachers as they in-
tegrate technology into their curriculum. One strategy involves
utilizing the technology coaches as the primary providers of
professional development for teachers. The coaches are expect-
ed to seek feedback from teachers in regards to the effectiveness
of any training offered. A second strategy for achieving this
goal is to have “Tech Days” to help teachers become familiar
with some of the technologies available to them for instruc-
tion. After these events, feedback from teachers must also be
collected to determine if the events met their needs. A third
strategy is for the district personnel to develop an assessment
for determining a teacher’s technology competency. The data
from this assessment will be used to design additional profes-

sional development programs.

4.4.4 Challenges

The district personnel provided several examples of challenges

they faced during the planning and implementation stages of
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the one-to-one initiative.

4.4.4.1 Funding

One of the biggest challenges involved securing funding for
the program. While funding the purchase of iPads with text-
book funds was cited as a successful means to begin the proj-
ect, the superintendent felt that additional funding could have
strengthened the program. For instance, in terms of a loaner
program for accidental damage, there were no extra iPads
available due to the district’s limited funding. The superinten-
dent told us that students with broken iPads would have to wait
until the device was fixed or until a replacement arrived. To
illustrate a practice defined by the district’s limited funding,
the superintendent said, “We are not immediately giving them
anew one. We'd like to go through the process of fixing or hav-
ing to order the new one with that iPad that they are linked to
as opposed to, ‘Here is another one and we’ll see if we get that
one back.’” We do not have, let me emphasize this, as a district

we do not have a funding source.”

The district administration is also looking for additional fund-
ing sources in its expansion of ubiquitous computing. During
our focus group discussion, the superintendent described the
district’s application for a new grant provided by their state’s
department of education for $55,000 per year for four years
to purchase additional iPads to support ninth grade math in-
struction. The administrators we spoke to also discussed ways
to maximize their previous investment. They mentioned that
the initial iPads would be redistributed to the middle schools in

one year when the new iPads are deployed at their high schools.

4.4.4.2 Buy-in

A second challenge was trying to create buy-in within the
community for the one-to-one initiative. The superintendent
explained how community buy-in was hampered by people’s
misconceptions about the usefulness of the iPads to students.

She said students were using iPads more than the students

themselves realized. Addressing her colleagues in our panel,

she said,

As you all may [have] recalled, we had a community meel-
ing last year. And one of the comments was from a student
in the audience who said, “You can take this iPad, and have
it back!” I made a beeline right over to her ...and my intent
was lo pick up that iPad from ber. As I proceeded o do that,
she asked me questions, “What am [ going to do aboul my

band classes? What am I going lo do lo study and prepare

Jor my end of the course lesis because all of my noles are

on it?”

Upon further questioning of the student, the superintendent
helped her realize the value the iPad had in her academic life.
Part of the solution, the superintendent shared, was getting
students, in addition to parents, to see how the new devices were

changing the face of learning.

4.4.4.3 Shift teaching paradigm

A third challenge as explained by district staff was trying to get
the teachers to use the new technology to change to a more
facilitative type classroom environment. The superintendent
shared: “sometimes teachers depend on the textbooks” despite
having technology readily available. She explained that the
district was still working to overcome this challenge, but there
is evidence from the one-to-one implementation that they are
moving in the right direction. For instance, one of the prin-

cipals interviewed provided an example of student leadership:

[Teachers] don't feel like they have to know it all to do it all.
[ heard several teachers tell me this year, ‘Ob I got stuck on
something in class and a student came forward and helped
me out.’ I love that. Because they are not worried about try-
ing the apps. They know that many times the students can

step in and show them and lead the way.
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4.4.4.4 Misuse of iPads

One of the technology coaches during our focus group identi-
fied a fourth challenge: students downloading inappropriate
content onto the iPads. She said the district had to disable an
instant messaging app during the first year of implementation.
However, after migrating to a mobile device management tool
called Casper, the technicians were able to determine what apps
were being downloaded by students and who was trying to by-
pass the district’s firewalls. Even though this was a challenge,
the technology coaches we spoke to also emphasized they
learned a great deal from students who violated the policies. In
some cases, the technology coaches partnered with students to
increase the effectiveness of the district’s Internet filters. They
questioned students on how they were gaining access to sites
that were blocked by the filters. As one technology coach ex-
plained: “We learned a ton from them. We took for granted that
if you couldn’t get to Facebook, it’s blocked. Then, I'm walking
around like, ‘How did you get there?” Before I started fussing,

I wanted to know how [the student got] that kind of thing,”

4.4.5 District Three’s Implementation Compared to
the Literature

During the interview, the superintendent of District Three dis-
cussed placing an emphasis on making the learning environ-
ment more facilitative and personalized, one where teachers
are not considered the main fount of content within the class-
room. The superintendent’s belief is echoed in the literature.
Researchers point to the desire of one-to-one school districts
to change the classroom environment where students receive
more personalized instruction through the use of technology
(Harris, 2010; Short, 2011). Harvard professor Chris Dede de-
scribes teachers as shifting from an “explainer-in-chief to an
orchestrator of learning” (Fairbanks, 2013, p .S7) in the con-

text of ubiquitous computing program.

An increase in student engagement has also been cited as one

result of implementing one-to-one programs by several re-
searchers (Bebell, 2005; Rockman, 1998; Rutledge, Duran, &
Carroll-Miranda, 2007; Short, 2011; Silvernail & Lane, 2004).
District Three personnel stated they saw an increase in student
engagement as more students were utilizing the iPads and be-
coming more attached to the devices within the second year of
implementation. One technology coach stated, “I had a kid,
we just did an interview a couple of weeks ago with a group of
kids and the girl said, “This year I'm really using it for all of

my classes.”

Districts cited in the literature have instituted one-to-one pro-
grams as 2 means to narrow the digital divide (Zardoya & Fico,
2001). This was also a goal expressed clearly by District Three’s
superintendent during the interview. She talked about this
technology creating a sense of equity among the students. 1t
was also decided by the district leadership team to start closing
the digital gap with the high school students first, since they
had more pressures with on-time graduation and computer-

ized state mandated assessments.

In the research about professional development for teachers in
districts incorporating one-to-one initiatives, several research-
ers reported the importance of allowing the teachers time to
become comfortable with the new technology before offering
training to change pedagogy (Dalgarno, 2009; Donovan et al.,
2007; Murphy et al., 2007; Potter & Rockinson-Szapkiw, 2012).
The technology coaches in District Three followed this recom-
mendation as they developed training for the teachers. A prin-
cipal we interviewed mentioned the technology coaches offered
professional development that was differentiated based on the
teacher’s current skill set. He described for us two generalized
groups of teachers: “[those] that didn’t know how to turn the
device on” and “those who were ready to implement very cre-
ative uses in their classes.” One technology coach spoke about

how it was important to get a sense of where each teacher was
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in terms of his or her comfort level with the technology. The
personnel in District Three saw this as a major milestone in
their implementation of the one-to-one because this differen-
tiation in training kept teachers from feeling overwhelmed and
made them more willing to accept changing their pedagogical

approach to teaching using technology.

Aprevalent recommendation found in the literature of success-
ful one-to-one programs indicates that professional develop-
ment continue throughout the implementation (Blumenfeld
et al., 1991; Burns, 2002; Penuel, Fishman, Yamaguchi, &
Gallagher, 2007; Wang, 2000). District Three’s personnel pro-
vided evidence of continued professional development as they
described the various training opportunities they offered to
teachers. District personnel cited the training sessions as being

successful.

District Three’s program had several similarities when com-
pared to the findings of current research on one-to-one initia-
tives. There was a focus to make the learning more student
centered, more personalized, and more engaging. The district’s
personnel had a vision to close the digital divide among stu-
dents by providing additional access to technology. Finally, the
district personnel saw the importance of offering differentiated
professional development to help change teacher pedagogy as

cited in the research (Donovan et al., 2007).

4.5 District Four Profile

District Four is located in a rural county with a population of
over 21,000. The median household income is $82,683. More
than 2,400 students in pre-kindergarten through twelfth grades
attend three elementary schools, one middle school, one high
school, and an alternative center. District Four’s mission em-
phasizes preparing students to have a positive influence in the
world; the district’s vision emphasizes a personalized approach

to meet the needs of all learners.

Since 1997, District Four has sourced its technology for stu-
dents exclusively from Apple. In addition to iPads, the district
supplies iMac desktop computers, MacBook laptops, and iPod
Touch mobile devices. Each teacher has been issued a Mac-
Book laptop since 2001. The district’s goal, according to the
assistant superintendent of instruction, has always been “to
ensure teachers and students have the tools and training to
integrate technology into their teaching and learning experi-

ences.”

In late 2012, a new superintendent was hired. His prior district
had implemented a one-to-one program and he wanted Dis-
trict Four to provide a device for every student. In our discus-
sion with the superintendent, he told us he proposed a ques-
tion to the district technology team: “If I said that you had the
money, how could you make it happen in six months and how
would you do it?” Using textbook funds, the district was able to
purchase enough iPad Minis to run the program as a pilot in
one of the district’s elementary schools. The iPad Minis were
chosen due to the district’s previous investment in Apple, as
well as the portability, long battery life, and access to a mobile
device management system. Also, one participant interviewed
indicated that he believed that among the tablet options avail-
able, that the apps on the iPad Minis were most appropriate for

educating students.

4.5.1 One-to-One Implementation

District Four began the iPad Mini initiative in the fall of 2013.
Central office staff was strategic in choosing the location of the
pilot elementary school. District staff we interviewed cited three
reasons for choosing their pilot school. Participants mentioned
an economic equity division among the county’s east and west
ends. The superintendent explained this perception of inequity
had to be taken into consideration when selecting the pilot
school: “We chose central specifically, so it didn’t look like we

were picking favorites.” The presence of a supportive princi-
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pal and teaching staff of the innovation that new technology
may bring to their school was a second reason for choosing the
pilot school. Finally, the centrally located elementary school
was also close to the district’s technology building and the staff

there could provide support.

In preparing for the one-to-one pilot, the district’s technol-
ogy team also had to reconsider the demands additional de-
vices would have on infrastructure. Although District Four
had been supporting wireless technology in the district since
1999, the wireless network needed to be revisited to support 160
iPad Minis in one building. The district’s technical coordina-
tor spoke of “beefing up” the infrastructure by increasing the
number of wireless access points in the pilot school by 20%. He
also shared with us that he hoped to increase the bandwidth
even further in the future, beyond the 100MBit connection the
district currently uses. The rural portions of the county cannot
support connectivity beyond this point due to a lack of Internet

providers expanding their service to these areas.

District Four began training staff in the summer of 2013. All
third, fourth, and fifth grade teachers, the school media spe-
cialist, and principal at the pilot school attended a three-day
summer training. According to the principal, the teachers all
received iPad Minis and interactive whiteboard software on
their computer, if they did not have them already. The instruc-
tional technology supervisor led the sessions focused on how
technology changes instruction. Near the end of the summer,
a technology coach was hired to mainly spend time support-
ing staff at the pilot school. As a part of continued professional
development, the third through fifth grade teachers were given
a substitute for a half-day to be trained with the technology
coach in the fall. The principal hopes to continue the half-
day training between the technology coach and teachers once
every nine weeks as long as the substitute funds are available.
The technology coach spoke of ongoing support she provides

through emails: “A lot of times, if they have a question and I'm

not there because I'm working in three different elementary
schools, they will email me. And even if we’re at home for the
evening, then, T'll just do a quick video tutorial and send it to
them. So, they have access to somebody that will be there to

support them at all times.”

The iPad Minis were given to third, fourth, and fifth grade
students. The students’ parents attended a mandatory parent
meeting to hear about digital citizenship, 21st century skills,
changes in learning pedagogy, and were able to ask questions
regarding the initiative. Parents signed the permission form
and acceptable use policy (AUP) before students were allowed
to take the iPad Minis home. Staff chose to stagger the rollout
and held meetings for parents of fifth graders in August, fourth

graders in September and third graders in October.

4.5.2 Recipes for Success

4.5.2.1 Initial support

According to the director of technology, two staff members
planned the three day summer training focused on basic
usage, apps, and changes in teacher pedagogy. The teachers
received the iPad Minis at the training. The superintendent
understood the need of human support and chose to create a
technology coach position over filling a central office position
that had been vacated by attrition. He stated, “T have always
been a believer that the closer you can put leadership to the
classroom, the more likely you are going to see success.” This
new technology coach was assigned to the pilot school three
days a week and continues to provide support for teachers dur-

ing and after school hours.

4.5.2.2 Support of community

From the initial planning stages, the community has been well
informed of the rollout process. In April of 2013, the school
board approved a technology plan that outlined the pilot

school and the subsequent rollout of the one-to-one initiative
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in all elementary and middle schools within five years. The
pilot school has a devoted webpage with information about
the one-to-one program, frequently asked question for parents,
forms related to the one-to-one, and a video of the superinten-
dent, principal and the supervisor of instructional technology
discussing the pilot program. The district staff we interviewed
reported parents have shown enthusiasm regarding their child
using the iPad Mini as a part of their instruction. About one
parent per grade level held one on one discussions with the
principal regarding their concerns over students having access
to email and the security of the device, but after the discussions,

every parent did sign permission for their child to use the iPad.

4.5.2.3 Responsible use and insurance

Parents paid a $35 insurance fee for the iPad Mini the pilot
year. District Four collected the fee during each parent night.
The pilot school has 20% of its students qualifying for free and
reduced lunch but every parent paid the full fee amount with

no support from the school or the parent teacher association.

All students and parents also signed the AUP and permission
form. The AUP was modified slightly this year to reflect the im-
plementation of the one-to-one initiative. The responsibilities
of use and digital citizenship are taught by classroom teachers.
The teachers and the technology coach collaborated to create
six specific guidelines for student use of the iPad Minis, called
“iPad Smarts.” These “smarts” remind students to search
safely, create their own work, charge and take care of the iPad,
respect others with the device, ask a teacher if they feel uncom-

fortable or have a problem, and stay on track with the class.

4.5.2.4 Continued professional development

After the initial support teachers and administrator received
from the three-day summer training and the hiring of a tech-
nology coach, the teachers were given personalized training

by the technology coach in the fall. Substitutes were provided,

which allowed teachers to receive four hours of uninterrupted
training during contractual time. The technology coach also
answers about 60 emails or iChats (instant messaging) a week

from teachers.

4.5.2.5 Administrative support

The principal showed administrative support through her at-
tendance of several different events. The principal, along with
other central office staff, attended a “briefing” held by Apple
during the summer before deployment. The briefing was a
sales presentation regarding the use of iPads in education. The
principal also attended the International Society for Technol-
ogy Education (ISTE) Conference, where she participated in
sessions related to ubiquitous computing. The principal also
attended all three days of the district’s summer training along-
side the teachers. During our interview, the principal spoke of
encouraging her teachers to continue working through techni-
cal difficulties without fear of an evaluation. “Some things just
didn’t work out as the teachers hoped. I joked with a teacher,
one of the fifth grade teachers. So, I said that everything you
have tried so far has failed. [The teacher said,] “Yes, but I still
have a positive attitude.” Because they know this is a pilot,
things are going to go wrong. That will never be held against

you. It is not punitive. You know, just keep trying.”

4.5.2.6 Continual assessment of needs

Student engagement was spoken of in interviews as an infor-
mal measure of the iPad initiative. All of the interview partici-
pants observed an increase in enthusiasm and involvement of
students in their studies due to the use of iPads. The principal
spoke of an interaction between an assistant superintendent
and a student. “One student was working on something and
[the assistant superintendent] happened to be in the room, and
he said, “Are you having fun doing this?” [The student] said,
“We always have fun at school.” What better praise can you get

than fifth grader saying we always have fun at school? That was
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a huge compliment to me.”

A letter to parents was sent home in January of the pilot year
to request stakeholder perceptions and needs of the initiative.
A nine-question survey was included with the letter, and it was
also available via a link to be completed online. Fifteen re-
sponses came back with both positive feedback and concerns.
Some parents felt they needed more time to understand the
functionality of the iPad Minis. Overall, parents felt the size
of the iPad Minis were a good fit and that their child had a
positive experience in and out of school with the device. One
parent commented, “The iPad Mini has inspired a true learn-
ing experience for my child.” District Four staff are planning to
address concerns individually. District Four personnel are also
developing a more comprehensive survey to be sent home at

the end of the year.

4.5.3 Challenges

The participants described several challenges in the first year
of the pilot. The first challenge was meeting the demands of
deployment with limited human capital. The technology de-
partment staff, along with the principal and the librarian of
the pilot school each contributed to the iPad Mini deployment.
Two technology coaches manually placed a cover on each of
the 160 iPad Minis and downloaded apps. The principal and
the district’s instructional technology supervisor were also re-

sponsible for planning all three of the parent nights.

Another challenge expressed by many interviewed was regard-
ing the small number of technical staff available to provide
support for the teachers and students. When a system update
became available to download on the iPad Minis, students
saw the download button and proceeded to update. This up-
date rendered the management system used by the district’s
coordinator of technology to become inoperable. While this
particular challenge was corrected by one person, any future

challenges like this one, requiring individual configuration on

each device, would not scale with the district’s current staffing.

A technical challenge expressed was the lack of data storage
for the iPad Minis. Although several apps allow for “cloud stor-
age,” if a device fails, there is no method of retrieving all of the
information from the apps at this point. Also, if a student leaves
the device at home, there is no backup of the program for the
students to access from school. At this point, the pilot school
guideline is to allow students to call their parents to bring the
device to school up to three times if they leave it at home. A
student may also have his or her permission to take the device
home revoked if bringing it back is a challenge. The principal
stated that one student had to leave the iPad Mini at school for
several weeks before being allowed to take it home again due to

his inability to remember to bring it to school daily.

Another challenge brought up by the technology coach in the
interview spoke to a lack of planning time for the teachers.
Overall, she felt the teachers were excited about the use of tech-
nology in their classrooms. However, they have expressed to the
technology coach their need for additional time during the day

for training or planning for using the iPads in lessons.

The community has been supportive overall of the initiative.
However, some concerns have been expressed by the commu-
nity. In January of the pilot year, one parent during the public
comment period of a school board meeting brought up ques-
tions of the benefits of the iPad Minis compared to the fund-
ing spent. The parent questioned how teachers were using the
iPad Minis as a means of changing teacher pedagogy. Within
the meeting, board members reviewing the upcoming budget
proposal also asked about benefits versus cost. The superinten-
dent responded to the parent and the board that because of the
infancy of the initiative, effectiveness of the devices is still being
assessed and is not conclusive. However, the superintendent
cited positive changes he witnessed in classrooms as favorable

informal assessments.

2
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A final challenge expressed by some leaders in the district
relate to the community’s ability to access Internet at home.
According to the technical coordinator, Internet companies
do not provide access to the rural areas of the community. He
stated, “We don’t have enough people per street mile to bring
in the Comcasts and Verizons of the world. .. they're looking
for a return on their investment.” The superintendent also ex-
pressed concerns: “Even though we are already seeing innova-
tive instruction in the classroom, we still do not have capacity
at home to engage in “anytime” learning with all students.
This technology gap, not just for low-income families, but even
affluent rural families, is 2 major concern for us if we are to
be able to maximize the implementation of the initiative.” Ac-
cording to the superintendent, the Board of Supervisors for the
district created a High Speed Internet Committee in April of
2013. In October, 2013 the committee released a report that
outlined seven recommendations that may entice Internet
companies to deliver more services across the county. At this
time, no major changes have been made as a result of the re-
port and the lack of Internet services for all students continue

to be a concern for district leaders.

4.5.4 District Four’s Implementation Compared to
the Literature

The literature suggests that teachers receive their devices from
six to twelve months ahead of the students. District Four’s tech-
nology team handed iPad Minis out two and a half months
before the students received them. However, teachers in the
district had experience with i0S devices including iPads and
iPod Touch devices at least two years prior to the one-to-one.
The District encouraged use of these devices with classroom
carts and even had a checkout system for teachers to take them
home on weekends. Although the actual time frame was short
for deployment, the previous experiences the teachers had with

devices before the one-to-one was helpful for teachers to feel

more comfortable with using the devices with students in a

one-to-one setting,

Professional development is also crucial, as pointed out in the
literature. District Four chose to train the teachers with in-
house staff as opposed to Apple trainers. Although Apple pro-
vided technical support, the in-house staff was able to provide
the technical and pedagogical training that gave teachers the
foundation to use the iPad Minis instructionally in the class-
room. The continual support provided by the technology coach
at the pilot school also aligns with what literature states is an

important element to sustain a mobile initiative.

District Four, in their first year of a pilot program with ubig-
uitous computing, has had challenges that were similar to
other districts deploying one device to each student. The vi-
sion of the district leadership team of realizing the potential
of every learner through personalized learning has been the
inspiration behind the purposeful planning of the initiative.
The interview participants see the overall positive outcomes of
student engagement and teacher enthusiasm as being good in-
dicators of success and hope to see this trend continue as the

year progresses.

4.6 District Five Profile

District Five is located in the midwest region of the United States
and has a population of over 110,000. There are two higher
education institutions that serve the area. Thirty-one percent
of the households in the area have school-aged children. The
median income for families in the district is $§40,000 a year.
The district is made up of twelve elementary, three middle, two
high, one middle/high and two alternative schools. The district
serves a student population of approximately 10,500. The dis-
trict has a freshman graduation rate of 88.3% and a dropout
rate of 3% for ninth through twelfth grades. According to sta-
tistics published on the District Five’s website, their per pupil
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expenditure is $9,450 per year.

The district’s leadership espouses the desire “to become nation-
ally recognized as a premier provider of education by serving
as the bridge connecting stakeholders to ensure all students are
college and career ready,” as articulated through their vision
statement. The district’s mission “is for stakeholders to give 100
percent effort in meeting the academic and behavioral needs of
each student ensuring acceptance to post-secondary opportu-
nity.” By August 2014, the district’s strategic plan calls for equi-
table access to technology that will be available to 100 percent
of faculty, staff, students, and parents so that education is en-
hanced and learning is facilitated. District Five’s leadership has
attempted to reach this goal for equitable access through the
implementation of a one-to-one program. Included in their
plans are steps to maintain sustainability for their program,

which began in 2013 and serves third through twelve graders.

4.6.1 One-to-One Computing

District Five is similar to other districts across the county in
their use of technology. Students initially had access to tech-
nology through traditional computer labs. There were approxi-
mately 50 labs across the district, a handful of carts with either
laptops or mini-laptops and about 50% of the classrooms were
equipped with interactive whiteboards. Prior to the one-to-one
implementation, teachers used these interactive whiteboards
primarily through teacher directed instruction, with limited
student use of the interactive technology. As stated by the direc-
tor of technology during our interview, the number of class-
rooms equipped with interactive whiteboards rose to 80% after

the implementation of one-to-one initiative.

As they prepared to initiate their ubiquitous district-wide pro-
gram, District Five's technology team conducted their own in-
ternal research. Prior to one-to-one implementation, a 3-year
pilot was conducted at the middle and high school levels which

utilized MacBook Pro laptops. This was the district’s first ex-

perience with a one-to-one program. Subsequent to the pilot,
the district conducted an additional pilot with a variety of
platforms. This pilot included three different devices: the Apple
iPad, the Samsung Chromebook, and the Microsoft Surface.
Each school had a technology contact person that organized a
focus group of individuals to evaluate each of the three devices.
The focus groups consisted of students and teachers. For ap-
proximately six weeks, the participants tested out the devices.
After the pilot period, the technology contacts from all of the
schools met for a full day to assess the utility of each device.
The team then met again a month later to review final rec-
ommendations for which device they were going to select for
deployment. One of the interview participants stated: “We de-
cided to put together a plan for Chromebooks for grades three
through twelve. And then in April of last year, we got approval
for a 3-year lease for 8,000 devices by our school board.” In ad-
dition to handing out 8,000 student devices, 700 certified staff

members received the same device.

To support the change to one-to-one, the school board ap-
proved funding to hire technology coaches. The director of
technology shared that hiring the three technology coaches
was critical to the successful implementation of the technology
initiative. To further undergird the initial rollout of the devices,
the technology director indicated that the district technology
team hosted an e-Learning conference. “We were awarded a
grant by our state and the e-Learning conference that we host-
ed in July was also going to be a big part of our kick-off for our
initiative. [Our goal was] to bring our teachers up to speed on
the device and help to inspire them on how they could use the

device with students in their classrooms.”

4.6.2 Recipe for Success

4.6.2.1 Support of the community

Videos were developed that illustrated the process for teacher

and student rollout. This video was embedded into the district’s
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website to serve as a public relations tool and to showcase the
district’s new initiative. The video includes a voiceover that
narrates a report developed by the district to articulate the vi-
sion of the one-to-one initiative. The video was also distributed

via social media.

4.6.2.2 Instructional and technical support

The technology coach is a new position for the district that was
developed to support the one-to-one initiative. The technology
director indicated in our interview that the district designed
and created the position to meet the instructional technology
needs of the one-to-one. There are three technology coaches
who are each responsible for six to seven of the districts’ 19
school buildings. Each of the technology coaches are respon-
sible for working with all grade levels, although two are pri-
marily assigned to the largest high schools. These positions are

split throughout the district mainly by geographic area.

To foster and initiate a change in pedagogy the technology
coaches were included in the implementation process. The role
of these technology coaches was to assist in the process of class-
rooms becoming more student centered. During the first year
of implementation, the technology coaches observed teachers
progressing along a continuum of technology use. District Five
has used the SAMR model, which articulates how technology
use is applied to teaching and learning (Puentedura, 2013).
Early on, teachers were substituting traditional instructional
resources with newer digital ones. Technology coaches have
helped teachers to move beyond this stage, using technology
to augment pedagogy in new ways. Among the instructional
aims with new technology, teachers in the district are being
guided towards inquiry-based learning and enhanced com-
munication between students and teachers. One specific mani-
festation of this new paradigm used by some teachers in the
district is “flipping the classroom”—a pedagogy that frees
classroom time for discussion by asking students to engage

with new material at home. A desire to have the teacher provide

more integration in the classroom with technology as a tool
was expressed by administrators and technology coaches that
participated in the focus group. One of the technology coaches
expressed that due to the newness of the initiative the district is
“just scratching the surface of how it is going to change class-
room instruction.” In addition to technology coaches assisting
with changing pedagogy they are also encouraging teachers to

integrate technology more.

4.6.2.3 Responsible use and insurance

A review of District Five’s documents demonstrate the district’s
positive focus on technology use as opposed to a negative list
of restrictions. For example, the Computer Device Policy, Sec-
tion 7.4 reads as follows: “Students are permitted to bring their
devices with them to extra-curricular activities.” Though there
are still prohibitions in the policy, the technology director em-
phasized that it was important to direct students to the learn-
ing focus associated with the devices. He spoke of revising the
acceptable use policy to reflect a positive focus and that it will
be reviewed and revised as needed. During the focus group ses-
sion there was discussion regarding how the district embeds the
insurance cost within the lease fee. The director of technology
said: “We actually are charging our families less than $20 in
the first year of the [deployment of the] device. Again, one of
our long-term goals is to move away from textbooks and [...]
reduce textbook fees.” He continued with the following regard-

ing fees:

Our very first year, [the students] technology fee only
went up by $11. That covered the cost of the device and
also covered accidental damage, unlimited claims, and no
deductible for our parents. The only thing that our insur-
ance didn't cover was theft and vandalism. Our insurance
company offered $12 a year. A parent could buy theft and
vandalism insurance through our insurance company. Or

they could go through their own insurance company that
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they use for homeowners or renters insurance and gel thefl

and vandalism through them as well.

The staff of District Five say they are committed to making
sure their students are responsible users of technology. At the
point of our interview with District Five personnel, they had just
formed a digital citizenship academy committee. The commit-
tee is developing a curriculum for teaching students principles
of digital citizenship with the hope that it will be used with all
students at the start of the next school year. The district team
in our focus group plans to promote good digital citizenship as
a healthy, constructive way to deal with those discipline issues

that they may face as part of the implementation.

4.6.2.4 Professional development

The district technology team conducted a teacher rollout day
which the technology director described as “very basic PD.”
Furthermore, the focus group participants, indicated that a
July, 2013, conference was held for teachers and there were

plans to host a second conference for teachers in July, 2014.

District Five staff described an ongoing model of training
that takes place during a planning block during the school
day called “period zero.” Training takes place before the in-
structional school day and can occur up to three times a week
depending on the preference of the school principal. The prin-
cipal that we spoke with described her use of the period zero
in this way: “We run a monthly [training] with our [technol-
ogy] coach. We have a date set up every month that she comes
to give overall PD... we would differentiate our PD because
we have various levels [of teacher needs].” Coupled with the
period zero training, instructional technology staff members
interviewed described their continual presence in classrooms to
assist teachers daily. The technology director clarified the role
of his coaches: “[The technology coaches] are in classrooms.

They are co-teaching. They are meeting with teachers during

their planning periods. We have professional development cen-
tered around our one-to-one initiative going on all year long

and on a daily basis in all our buildings”.

Personnel we interviewed also cited that teachers are rising to
the challenge by becoming technology teacher leaders. At the
time of our interview, the technology team in District Five was
launching a three-week e-Learning Challenge to highlight
technology tools. They planned to publish a new blog post
written by technology coaches over 15 consecutive school days.
The purpose of the blog posts was to encourage the explora-
tion of different websites or different teaching styles for use in
teachers’ classrooms. The teachers were encouraged to respond
through comments to the blogs by adding their experiences
and examples of use of the tools featured in the daily blog post.
The e-Learning Challenge is an example of the collaboration
and development of leadership the technology director is trying
to instill among teachers, media specialists, and technology

contacts.

4.6.2.5 Administrator support

One year prior to the one-to-one implementation, all admin-
istrators received two days of training: one in the fall and one
in the spring. The training focused on technology integration.
The principal in the group acknowledged the difficulty some
teachers may experience with the change brought on by tech-
nology integration. She emphasized that administrators have
to help teachers see that the change is necessary and good.
The principal also stated that this change is what is best for
students. She recognized the importance of gathering teacher
input to assess their needs and then to adjust the digital learn-

ing training sessions to meet these needs.

4.5.2.6 Continually assessing needs

The district leaders developed a rubric that will be used to as-

sess how far teachers have progressed with meeting the goals of

-
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the district. Determining the level of technology integration in
classrooms is one of the components of the rubric. According to
the technology director, the rubric will help the district review
how their teachers and students are using the Chromebook and
if they are utilizing it in a way that promotes lifelong learning,
At this time, using the rubric in a formal teacher evaluation is
only being discussed. The technology director said, “We have
not tried to add any part of technology integration as far as
[the teacher’s] formal evaluation process. But I think that’s
the direction we’re going to be discussing [here soon] with our

principals.”

4.6.3 Challenges

The focus group participants identified two challenges they
experienced thus far during their one-to-one implementation.
The first challenge was dealing with the repairs of broken de-
vices. During the interview, the technology director expressed
frustration associated with the length of time it took for broken
laptops to be returned. Currently, students are experiencing a
three week return time for broken devices. The technology di-
rector’s expectation is that students should have their repaired
devices returned within a week’s time. Furthermore, he strong-
ly expressed the need for a loaner computer to be available dur-
ing the repair period. Based on the data collected during the
focus group and a review of information published on the dis-
trict’s website, there was inconsistency regarding the issuance
of loaner computers. The director indicated that some schools

do a good job with providing loaners while others do not.

Another challenge discussed by the focus group was helping
teachers and students understand that the purpose of the one-
to-one is to facilitate learning, not primarily to facilitate ad-
ministration of assessments. Coincidently, implementation of
a new policy requiring biweekly testing and the deployment of
the devices occurred simultaneously. Therefore the challenge,

as stated by the technology director, has been “making sure

both teachers and students are using the devices [in ways] that

promote and [are] leveraged for learning.”

4.6.4 District Five’s Implementation Compared to the
Literature

District Five staff recognized the need for differentiated profes-
sional development. This recognition was present in the litera-
ture, as a means to support school staff with varying levels of
comfort and knowledge with technology. Likewise, District Five
staff embraced the idea of ongoing professional development
that utilizes instructional technology staff, teacher leaders and

student experts.

In contrast to the literature, the technology director indicated
the four to six months time frame for planning was sufficient.
He stated that although a year of planning time would have
been preferred, it was not necessary. This is in contradiction
to the literature that recommends staff members receive the
devices a year ahead of the student deployment. The technol-
ogy director compares starting a one-to-one to getting mar-
ried: “If you wait until the right time to get married, you’ll
never get married. So if you wait until the right time [until]
everyone is on board [and] wants to use technology before you
adopt a one-to-one device, you'll never adopt a one-to-one de-
vice.” During the focus group sessions, it was expressed by a
technology coach that some teachers had a very difficult time
integrating technology: “There were a lot of questions, ‘In a
couple of days, I am going to have 30 kids in my class with this
Chromebook, what are we doing with it” We tried to answer

those as best as we could.”

The experience shared with us through our focus group inter-
view with staff from District Five is congruent with other cases
cited in the literature, as they are currently facing challenges
not dissimilar to those documented in other one-to-one de-

ployments.
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4.7 Conclusion

In this chapter of our study, we provided the story behind each
district’s journey towards implementing a ubiquitous comput-
ing program. We examined each district’s successes, challeng-
es, and experiences and compared them to the literature. Even
though each story was unique, we saw some similarities and
distinctions in the implementation plans. In the next chapter,
we compare all five districts and provide an analysis of the in-

terviews, focus groups, and documents.
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Data Analysis

5.1 Introduction 5.1 IntroducCtion........c.c.ceveevevreeeeverrereennn.

Our multiple case analysis, using data collected from focus 5.2 Logic Model for One-to-One

group and individual interviews and program-related docu- Deployment.............coovveeeereeererenennnnnn.
ments, was done by using a logic model to describe the quin-
tain (see Figure 5-1). Stakeholders in each case district expe- 5.3 Discovery Case Comparisons..............
rienced a similar process of starting one-to-one computing. B . .
P i S 5.4 Planning Case Comparisons...............
using a logic model, we took stock of the themes that emerge
in our analysis and discussed how these themes were articu- 5.5 Preparation Case Comparisons..........
lated across each case. We chose to highlight both successes
and challenges faced by district stakeholders in each stage of 5.6 Deployment Case Comparisons..........

the logic model to illustrate possible best practices.

5.2 A Logic Model for One-to-One
Deployment 5.8 Communication Case Comparisons..105

5.7 Evaluation Case Comparisons..........

School district leaders will experience similar experiences im- 5.9 Conclusion ..........c.cceevveveevrererennnen.

plementing ubiquitous programs. We developed a logic model
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_ Logic model for a one-to-one implementation. The stages of discovery, planning, preparation, deployment, and evalu-
ation may be read from left-to-right, one stage started before the next. Evaluation likely should occur in concert with the planning, prepara-
tion, and deployment stages. Communication, likewise, will be ongoing during all the stages except discovery. Within each stage’s “band” or
“column,” we have listed a series of steps to be undertaken within a stage. While these steps may be approached consecutively, they may also
be undertaken simultaneously. The communication “steps” are not presented in any particular order, but instead list the various stakeholders

to engage with communication.
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that describes this process with five components or stages: dis-
covery, planning, preparation, deployment, and evaluation. In
addition, the ongoing process of communication plays a role
in our model. The model does not precisely describe the process
followed by any one specific district’s leadership, but instead is
a generalization of the process across all cases, including ele-

ments of best practice gleaned from the literature.

5.2.1 Discovery

In the first stage of the model, a district’s leaders take stock
of their current and future needs with instruction. For at least
one of the districts we studied, this stage was theoretical, while
for others, it was more formal. Districts we studied articulated
various reasons for their programs, including increasing equi-
ty and access to information, increasing student engagement,
and changing classroom paradigms. Only when district leaders
decide that a ubiquitous computing program is a viable solu-

tion to their needs does the model progress to the second stage.

5.2.2 Planning

In this stage, district leaders acknowledge that a ubiquitous
program is a potential solution to their needs and they begin to
develop a roadmap or guide on how the project will take place.
The planning stage will likely continue into subsequent stages,
especially in cases where pilot programs are utilized. Planning
involves making decisions related to funding the project, devel-
oping the metrics on how to evaluate the program, and mak-
ing logistical decisions about where to start (schools, grade
levels, etc.), and which employees will support the program.
During this stage, a vision is formed for “why are we doing
this” (Apple, 2007). This vision should persist throughout the

project.

5.2.3 Preparation

As district leaders move forward with preparing for deployment

of devices to staff and students, a revision of technology poli-

cies may be warranted. A ubiquitous program will introduce
new procedures for loaning equipment and may also involve
insurance fees for parents. If technology use in the classroom
is considered novel, policies and procedures relating to student
discipline may also warrant revision. The next step in the prep-
aration stage includes deploying devices to teachers and other
staff. Once the devices are in the hands of the teachers, provid-
ing professional development to both teachers and administra-
tors prepares them for deployment to students. In almost all of
the cases studied, the professional development at this stage
covered operation of the new equipment. A final component of
the preparation stage is the possible upgrade of the technology
infrastructure to support the increases in bandwidth and wire-

less capacity required with deployment.

5.2.4 Deployment

Deployment is the stage where computing devices have been
put into the hands of students. In their guide to one-to-one de-
ployments, Apple Computer (2007) articulated this stage in two
phases, the first focused on getting all the devices in the hands
of teachers and students, and the second focused on what to do
once everyone gains comfort with the devices. The deployment
stage may also include training sessions for students and par-
ents in addition to payment by parents of insurance fees. The
critical stages of professional development focused on peda-

gogy will take place during the deployment stage.

5.2.5 Evaluation

All districts do not implement a formal evaluation compo-
nent in their program. In some cases, districts utilize outside
research firms to conduct pre- and post-assessments of their
instructional programs associated with one-to-one computing,
Evaluations can encompass multiple facets of the program,
including student and parental satisfaction, student outcomes
(achievement, attendance, discipline), teacher progress in the

evolution of pedagogy, and data associated with device repair
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and replacement. Evaluation starts at the planning stage and
continues at each subsequent stage of the logic model. Evalu-
ations should be correlated to the goals and vision for the pro-

gram.

5.2.6 Communication

Communication is a key process that transcends the linear
path suggested by the logic model. Communication to par-
ents and the community often occurs in the beginning of
the planning stage and continues as long as the program is
operational. Communication in the early stages may take the
form of community gatherings, board meetings, or any time
a member of leadership speaks on issues regarding the school
district. One-to-one pioneer Dr. Mark Edwards underscored the
importance of communication in developing support for the
initiative: “One of the most important lessons I had learned
in Henrico County is that internal and external support is es-
sential to success and is always a work in progress” (Edwards,

2014, p. xiv).

After the community is made aware of the vision and goals
of the initiative, the district may continue to keep the com-
munity informed of the preparation and deployment stages of
the program. According to a district leader with experience in
one-to-one, communication to parents was just as important

as communication to the local media.

Once the vision for a 1 lo 1 initiative has been crafled, it will
be necessary to start providing information lo all the con-
stituents, select someone to act as the PR/communication
spokesperson for the 1 lo 1 initiative to ensure continuity
of the messaging. This person can also help determine the
messages to be communicated, the structure and schedule
of the messages, and how best to work with media represen-

latives (Apple Computer, 2007, p. 28).

5.3 Discovery Case Comparisons

Within the area of district discovery, seven themes emerged
from our source data across all five districts. Several themes
are grouped around instruction, in addition to leadership, a
district’s past history using technology, and research about

ubiquitous computing.

5.3.1 Academic Preparation

One instructional theme emerged around academic prepara-
tion, specifically testing and textbooks. Leaders from two of
the districts identified concerns about testing as a rationale for
considering a one-to-one initiative. Students across multiple
districts are required to take state tests electronically. Leaders
from District Three were specifically concerned that state tests
with interactive questions would be given on computers and
students would not have had adequate preparation without
more access to technology. During our focus group interview
with District One staff, they reported significant increases in
student writing scores after just a few years into the implemen-
tation. Personnel in District Four did not place such a strong
focus on testing. Instead they developed their vision with the
belief that an increase in student achievement would occur as

a direct result of increasing student engagement.

In District Three, the leadership personnel expressed that they
wanted to use the technology to replace outdated textbooks,
some of which had not been updated in “seven to nine years”
with a digitally-based curriculum. They felt that the process to
replace textbooks was time consuming, and their students and

teachers could gain more benefits from using online resources.

5.3.2 Desire to Change Instructional Practices

The theme of academic preparation continued in discussions
about instructional practices. All of the districts we studied

expressed an interest through interviews and through their
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documentation for changing classroom practice. A desire for
improving student engagement with learning was articulated
by many of the district leaders we interviewed, including one
assistant superintendent of instruction: “[our district is] fo-
cused on instructional innovation; we're absolutely focused
on engaging all of our students, and we’re talking—our con-
versations are really framed around student engagement in a
way that they haven’t necessarily been in the past.” Beyond
student engagement, changes in instruction were articulated

in a number of different ways.

Collectively, leaders from Districts Two, Three, and Five were
interested in using one-to-one computing to replace the role of
textbooks. Leaders from Districts Three and Four also spoke to
us about plans to leverage one-to-one devices to support virtual
classes. In one instance, the developed classes would be offered
to the multiple high schools within the district to expand their

catalog of elective courses, such as world languages.

Another commonality was a desire for a change in what teach-
ing and learning looked like from a student’s perspective. Offer-
ing “real world” opportunities was a goal in one district, while
changing the teacher’s role to facilitator was articulated as a
desire in another. In District Five, where teaching traditionally
was described as “guided instruction,” leaders echoed the call
for teachers as facilitators, calling for “teachers to move away
from lecture” and a desire for more evidence of “interactive
instruction.” The same leaders told us they wanted instruction

for students to become more personalized.

District Four leaders, before their one-to-one pilot, already had
invested resources in professional development supporting col-
laborative, project-based learning in their K-12 classrooms.
District One leaders implemented a similar program after
their one-to-one initiative had been established. The leaders
we interviewed in these two districts believed that “going one-

to-one” was a natural evolution of their vision for changing

instructional practices.

5.3.3 Preparation for the Future

Leaders in District Five expressed that students would be better
prepared to be make significant changes in the world if the tra-
ditional teaching styles were altered to be more facilitative and
student-centered. These district leaders also believed that by
introducing a one-to-one program, teaching could continue
with students beyond a regular school day. We saw evidence
from District Four with leaders’ desire to empower students to
make a positive impact in the world. These leaders cited their
decision to implement their ubiquitous program as a solution

to this goal.

In four districts, leaders voiced a concern for developing work-
place readiness skills or so-called twenty-first century skills,
such as communication, collaboration, creativity, and critical
thinking, Personnel interviewed from District One recounted
their concern before their one-to-one implementation about
adequately preparing soon-to-be graduating high school stu-
dents for the workforce and higher education. They also ex-
pressed concerns about increasing their graduation rates, espe-

cially at schools in their lower socio-economic neighborhoods.

Personnel in District Two expressed concerns about adequately
preparing students for new jobs in the community requiring
high technology skills. A new local college program was al-
ready aligned with preparing the workforce for new businesses

in the community.

5.3.4 Digital Divide

The theme of using technology to bridge the digital divide and
bring equity among students was prevalent in interviews held
with participants of Districts One, Three, and Four. In Districts
One and Four, the participants spoke of a geographical “line”

that was drawn along a socioeconomic divide. Staff at both
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districts felt that providing technology to students would help
those less fortunate acquire parity in access to Internet-enabled
instruction. Leaders from all three districts emphasized that
every student within the district deserved to have access to tech-
nology for “learning anytime, anywhere.” District One even
secured a partnership with a local Internet company to ensure

lower cost for internet at home for its students.

District One leaders also saw the one-to-one program as pro-
viding hope to those disadvantaged students whose first and
possibly only experience with a laptop was through the dis-
trict’s initiative. When the District Three superintendent spoke
of preparing students for the future with technology, she saw it
as more than just an expectation but more of a “moral impera-

tive” for the district to move in that direction.

5.3.5 Leadership

The theme of leadership emerged many times across the dis-
tricts as the source of a desire to explore and implement a one-
to-one program. Specifically, many of the districts cited the
superintendent as a catalyst for their programs. In four of the
districts, personnel had previous experience with ubiquitous
computing. District Two leaders piloted one-to-one comput-
ing with handheld devices twelve years previous to their iPad
program. Superintendents in Districts Three and Four had pre-
vious experience with one-to-one programs before they came
to their current districts. In District Five, an outgoing super-
intendent had conducted a pilot before leaving. We learned
that prior experience helped guide those superintendents and

leaders in making their newer implementations more efficient.

Through several interviews, we learned about the pre-deploy-
ment beliefs of the leaders who led one-to-one programs. These
varied among the districts and helped guide the vision forming
that would follow. The technology director we interviewed in

District Five spoke of their district’s plans for creating future

community leaders, changing teaching practices, and increas-
ing the potential for student-teacher communications beyond
the formal school day. Because of the district’s previous attempt
at one-to-one computing, both the community and the school
board were highly supportive of the new superintendent’s so-
lution of one-to-one computing to address their instructional
strategies. A former superintendent in District One believed that
the district’s investment in technology was not helping students
who did not have similar access in their homes, citing his de-
velopment of a “moral imperative” to later develop plans for
one-to-one computing. District Three’s superintendent told us
new technology had to be prioritized for use in the classroom,
given the district’s previous failure to fully provide requisite ac-

cess for meaningful technology integration for instruction.

Members of the leadership team in District Four were engaged
with exploring the possibilities of a one-to-one program for a
long time before the arrival of a new superintendent who gave
the idea his approval. They questioned whether or not they had
the requisite technical support and expertise to start a one-to-
one program in a short period of time. Ultimately, however,
District Four’s leadership recognized that their agility in being
able to implement new programs because of their smaller size,
their fearlessness in making mistakes and learning from them,
and having enough experienced, interested teachers in partici-
pating in a one-to-one program, was enough to make a deci-

sion to move forward into the planning stage.

5.3.6 Previous Technology Experience

Prior to the implementation of their one-to-one initiative,
classroom instruction was described as being “traditional”
and consisting of guided instruction according to personnel
in Districts Two and Five. Teachers utilized devices in ways
that focused on teacher-led instruction. Additionally, in Dis-
tricts One, Three, and Five, devices were used by teachers to

primarily complete “clerical” or administrative tasks. Access-
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ing electronic grading and student information programs were
the main functions for using technology by teachers prior to

implementing the one-to-one program.

When we asked district personnel to describe their programs
prior to the implementation of their one-to-one initiatives,
many leaders elected to tell us about their previous use of tech-
nology. One of the things we learned involved the amount and
type of devices owned and how they were deployed. The com-
monalities among the districts included accessing technology
devices through the use of carts or computer labs. In District
Five there were as many as 50 labs across their 17 schools. In
the District Two focus group, the use of carts was described as
being cumbersome in regards to moving them from place to
place and ensuring that they were charged daily. The technol-
ogy platforms used by the districts varied. Some districts used
technology from one vendor while other used multiple vendors.
In addition to devices in labs and on carts, some classrooms
in Districts Two, Four, and Five also utilize interactive white-
boards. Through our discussions with District Two personnel,
they acknowledged a willingness of teachers in at least some of
their schools to try using new technologies such as interactive
whiteboards. This sentiment convinced them later to accept

grant monies that would start their iPad one-to-one initiative.

Several districts admitted that before the one-to-one imple-
mentation, they did not have enough technology to meet stu-
dent needs. District One leaders recognized that their current
technology was being used at capacity. With the district’s dispo-
sition for innovation, the limited number of laptops available
for students made the district leaders receptive to the idea of
implementing a one-to-one initiative, according to Superin-
tendent A. District Three leaders determined there were not
enough carts and computer labs to provide enough access for
teachers to use technology instructionally with students. We
learned that prior to the one-to-one initiative in District Two,

students practiced technology with a limited number of laptop

carts and in computer labs. Prior to District Five’s current ubig-
uitous project, the district conducted a three-year pilot of one-
to-one in two schools using MacBooks. However, the district
leadership was unable to secure funding to continue the pro-
gram utilizing the more expensive Apple devices. They went a
year without any one-to-one and realized the benefits they had
lost. A new superintendent was able to secure funding to finally

implement a one-to-one using the less expensive Chromebook.

5.3.7 Research

Researching the benefits of a one-to-one program was a com-
mon theme among the districts interviewed. A member of Dis-
trict Four’s leadership team spoke of reading about and observ-
ing other districts’ implementations of one-to-one for over ten
years to learn from their mistakes. Others took a more active
role of piloting one-to-one on a small scale within the district

to determine if ubiquitous computing would fit their needs.

Districts Two and Five piloted one-to-one programs before de-
ciding to implement full-scale deployment of devices. In Dis-
trict Two, the fourth and eighth graders were allowed to take
home Apple eMates beginning in 1998. This experience helped
inform the technology director about the feasibility of students
using computing devices off campus. Under the direction of a
new superintendent, District Five conducted a second pilot with
three platforms before choosing their current device. The pilot
program helped them research which device was most benefi-
cial to as many students as possible, given their projection for

funding.

Some leaders in districts we have interviewed are exploring
the possibility of “bring your own device” (BYOD) initiatives.
District Two and District Four leaders spoke of the value BYOD
might have for students on grade levels not currently partici-
pating in the one-to-one initiative in those districts. For District

Four leaders, a BYOD initiative could inform them about what
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to expect when they later might scale-up their program beyond

elementary school.

No matter what type of research or pilot programs are con-
ducted, District One leaders emphasized the importance of
sharing findings with the teachers and the community. Open
communication about the successes and challenges faced dur-
ing the pilot programs will help stakeholders feel invested in
the project and serve as a method of gaining support for the

initiative.

5.4 Planning Case Comparisons

In the planning stage, seven themes emerged when we ana-
lyzed the interviews and documents across the five districts in
our study. These themes are organized around three larger
concepts: setting a clear vision, establishing a planning time,

and outlining the steps in the initiative.

5.4.1 Providing Leadership

Providing leadership was one of the themes that emerged
around the planning stage for the one-to-one implementa-
tions across the districts. Leaders in three of the districts em-
phasized that you must hire or select the right personnel to
help in the planning of the initiative. In Districts One, Three,
and Four, leaders spoke specifically about creating a team
whose sole purpose would be to develop, monitor, and imple-
ment the program. In District One this team was referred to as
the “implementation team,” and a chairperson was appointed
to lead it. District One leaders also created an initial workshop
where this team met to formulate a master plan for the initia-
tive. After this initial workshop, the implementation team met
weekly to discuss their progress on each aspect within the plan.
During these meetings, which continued through the deploy-
ment stage, the team reviewed important dates, time lines, re-
sponsibilities, and action items. Superintendent A from District

One described these weekly meetings as a “path” to remind

the implementation team of what they needed to accomplish.

In District Three, the team that helped plan the one-to-one
initiative was referred to as the “steering committee.” District
Three leaders used a flyer to invite staff members to join this
steering committee. Team members were asked to assist with
all aspects of the project including planning, monitoring,
implementation, and evaluation. It was an expectation that
the team meet frequently to provide updates and to review the

timelines so that the program would remain on schedule.

District Four’s superintendent selected the team for the plan-
ning process. Due to the small size of District Four, this team
consisted of two senior leaders from the technology team. They
were responsible for revising the district’s technology plan to
include the one-to-one initiative and they planned the proce-
dures for the deployment. District Four’s superintendent spoke
about the importance of selecting the right members for the
planning team, but he advised that you must also give these

individuals the freedom to plan and execute.

5.4.2 Developing a Clear Vision

Several district leaders in the study emphasized the importance
of developing a clear vision prior to implementing one-to-one
programs. In District One, it was expressed by all participants
that the initial vision was to prepare students for their future, in
part by eliminating the digital divide. Some leaders also men-
tioned the importance in exposing students to twenty-first cen-
tury skills as the vision evolved under different leadership. Due
to the longevity of this district’s program, the vision changed
informally to “providing students with the appropriate tools to
gain knowledge and develop skills.” They also wanted to ensure

that every student had access to a personal computing device.

From District Two, a district leader we interviewed spoke of the
having a vision that was driven by the curriculum and not by

the one-to-one program. She stated that the devices would just
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be viewed as “gadgets” if the vision was not centered around

enhancing the curriculum.

From District Three, leaders spoke of their one-to-one initia-
tive being centered around providing students with access to
technology at “anytime, anywhere.” The vision was to increase
student engagement, and to change the classroom setting to
target critical thinking and problem-solving skills. District
Three’s superintendent felt that the iPads would help change
the role of the teacher from “the brain trust in the classroom”
to more of a facilitator of knowledge in the classroom. She
stated that the traditional classroom is no longer conducive to

student learning,

Leaders in District Four expressed their vision to provide ac-
cess to technology but with a focus on making the learning
environment for students more personalized. This vision was
connected to the district’s mission which is “maximizing the
potential of every learner.” The superintendent stated that be-
yond test scores, the benefits of the one-to-one initiative were

going to help reach this goal.

District Five leaders also focus on personalized learning in
their vision statement. Student-centered classrooms that result
from a change in classroom pedagogy is a goal expressed by

District Five leaders.

5.4.3 Assessing Instructional Needs

Our analysis revealed district leaders based their planning ef-
forts around instructional needs. In District Two, the director of
technology said they were in the middle of updating the cur-
riculum when the planning began for the initiative. One of the
curriculum needs was replacing paper textbooks with digital
textbooks. As they developed the new curriculum, they added
plans to utilize iPads as the tools to accomplish the goal of
providing digital textbooks to students. The technology director
stated the “[iPads] fit right into our curriculum plan.” Lead-

ers in District Three provided similar insight into the planning
process regarding their curriculum needs. The superintendent
spoke of replacing outdated textbooks with digital textbooks
and ebooks. She offered two additional curriculum-based
goals, which were to have more opportunities for student en-
gagement and to offer a larger offering of elective courses to
high school students. The latter goal was addressed through
distance learning opportunities coordinated between two of the

high schools in the district using the iPads.

5.4.4 Obtaining Funding

In the planning stage of a one-to-one initiative, districts lead-
ers spoke of considering which funding source to use, whether
to incorporate the cost in the existing budget, utilize textbook
monies with local and state contributions, or whether to seek
grants. The leaders also discussed whether to buy or lease
devices. Table 5-1 represents the various ways each district
sourced the funding and whether they chose to buy or lease the

devices for the programs.

Sources from District One stated that they were able to fund
their laptop initiative from about two percent of the operating
budget annually. For district leaders that chose a lease, it al-
lowed them to receive all the technology at once rather than

having to build up their supply over a period of years.

5.4.5 Selecting a Platform

Also in the planning stages of the one-to-one programs, the
district leaders had to make decisions on which vendor and
devices to select. Superintendent A from District One spoke of
three reasons for selecting their vendor: a pre-existing rela-
tionship, the quality of product, and the company seemed best
aligned to serve the educational needs of their students. This
vendor was willing to give the district a favorable deal due to
the volume of devices the district was planning on deploying,

During the planning stages for the refresh of the devices, Su-
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perintendent B from District One explained that he solicited the
input of various staff members to decide whether to continue
with the current vendor or to select a different one. After putting
out a request for proposal (RFP), the leaders in District One
selected a new vendor based upon the input of the superin-
tendent’s committee who weighed the cost of new laptops with
the support each vendor would provide for repairs. By selecting
the new vendor, Superintendent B’s committee from District
One saved $4 million over their previous contract, when mov-
ing from a purchase plan to a lease plan. District Two leaders
were required to select iPads based on the grant they received,
therefore, they had to work with Apple. The superintendent in
District Three selected iPads because she said they provided sev-
eral desirable features such as being lightweight, easily trans-
portable, and appealing to students. The superintendent spoke
of how many of the educational apps for the devices were free
or could be purchased for very little cost. In District Three’s
written communication to parents, additional features of the
iPad devices were provided to justify the rationale behind why
district leaders selected the devices: wifi capability, long battery
life, personalization ability, and Apple being the leader in edu-
cation apps. District Four leaders expressed similar reasons as
District One for selecting Apple as their vendor. The district staff
were already using Apple products in their schools and district

offices, and had experience managing iPads prior to their one-

Table 5-1: Funding Source and Finance Options
' _______________________________________________________________________________________________________|

to-one initiative.

District Five leaders decided to rely on feedback they received
from a pilot program to select their vendor and device. Dur-
ing the planning process, three devices (iPad, Chromebook,
and Microsoft Surface) were given to three focus groups within
the schools. These groups tested the devices with students for
six weeks and met to discuss the pros and cons at the end of
the pilot. The recommendations led District Five to select the
Chromebook for their initiative, citing cost and its compatibil-

ity with Google Apps as strong features.

5.4.6 Selecting the Grade Levels

In the planning stage, district leaders determine in which
grade levels to deploy the devices. Table 5-2 lists the grade lev-
els initially chosen for the deployment and the initial reasons
given by district leaders. Multiple districts have expanded the
deployment to other grade levels after the first year.

District leaders chose these initial and subsequent grade levels
to deploy after weighing factors specific to their district. For ex-
ample, during the initial phase of District One’s deployment,
superintendent A spoke about his decision not to stagger the
roll-out among the high schools was based on feedback he re-

ceived from several high school principals who felt this type of

District Funding Source Purchased or Leased

District 1 operating budget purchased (initial deployment), leased
(during refresh)

District 2 state e-textbook initiative and stimulus grant funds purchased

District 3 textbook funds leased

District 4 textbook funds purchased

District 5 operating budget leased
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Table 5-2: Grade Levels Selected for Deployment
1 I e e

District Initial Grade Levels ~ Current Grade Levels Future Grade Levels Initial Reasons for Grade Selection

District 1 9th - 12th (laptops) 6th - 12th (laptops) 3rd - 5th (iPads) to prepare students for post-secondary experiences

District 2 4th (iPads) 3rd - 6th (iPads), 9th 10th -12th (laptops) the grant specified the grade level

(laptops)
District 3 9th -12th (iPads) 9th -12th (iPads) 6th - 8th (iPads) new on-time graduation rates and online testing
requirements
District 4 3rd - 5th (one school, 3rd - 5th (one school, 3rd - 12th the principal and teachers’ innovative disposition
iPad Mini) iPad Mini) (iPads) and proximity of the school to the technology sup-

port center

District 5 3rd - 12th (laptops) 3rd - 12th (laptops) 3rd - 12th (laptops) to provide technology access to as many students
as possible

deployment would be unfair, given the district’s desire to help
all students across the county. District Three’s superintendent
spoke of her decision to deploy to the upper grade levels in the
district was influenced by several new pressures placed on high
school students, such as preparing for computer based assess-
ments. District Four leaders chose to start with one school and
just three grade levels because they believed starting in elemen-
tary school may be easier, given their current availability of

digital textbooks.

5.4.7 Establishing Planning Time

Another theme that appeared across several districts is estab-

lishing enough time to plan for the initiative prior to deploy-

Three leaders made their decision to purchase iPads quickly
after a change in state rules on the use of textbook funds, and
worked over the summer to put a plan together. District Four’s
leaders had articulated plans to pilot one-to-one computing in
their technology plan, but budget reductions had prevented the
technology team from moving forward. Under the leadership
of a new superintendent, he provided a method for implement-
ing the pilot through the use of a “new” funding source by
using textbook dollars. The technology director in District Five
felt additional time for planning, such as four to six months,

would have been welcomed. He led his team through the plan-

Table 5-3: Planning Time Allocated

Prior to Deployment
|

ment. The following table shows the amount of time each dis-

trict allocated to the planning stage (see Table 5-3).

District Planning Time
Leaders across most of the case districts we spoke with had
specific constraints that forced them into the planning peri- District 1 2 yeats
ods listed above. District One was an exception, and leaders District 2 < 4 months
from that district clearly were focused on using enough time District 3 6 months
to properly prepare for their deployment. In District Two, lead-
ers decided to take advantage of a unique grant opportunity District 4 4 months
and had a short window of time in which to prepare. District District 5 4 months
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ning, preparation, and deployment stages in seven months.
He cautioned us that spending too much time to plan would
be counterproductive. His rationale was that with so many
stakeholders involved with the decision and planning of a one-
to-one program, if you wait, you would never get everyone to
agree with all of the plans. He felt this would cause the project

to never get started.

5.5 Preparation Case Comparisons

For the third stage of the logic model, the preparation stage,
we categorized data from interviews and documents into seven
themes. These themes center around updating policies to sup-
port the program, deploying the devices to teachers, providing
professional development to both teachers and administrators,
and making sure the infrastructure is ready for the deployment

of devices to students.

5.5.1 Leadership

Leadership continued to emerge as a theme as we progressed
to the preparation stage. In District Two, the superintendent
made it clear that principals should be using technology as a
model for teachers. Principals were told to complete classroom
observations on the iPad as well as take notes on their iPad in

meetings.

In addition to modeling, personnel across all five districts
spoke of the role of administrative leadership in guiding teach-
ers. When the laptops were first deployed in District One, the
leadership team’s goal was to have teachers be comfortable
with using the devices. They encouraged the use of the laptops,
both in and out of the classrooms. A former staff development
specialist in District One recalled being told by a former super-
intendent that teachers should incorporate laptops into class-
room lessons every week in addition to using their laptops after
school to “do their banking” at home. In addition to feeling

comfortable with the laptop, district participants spoke of the

leadership expectations set for staff to use technology in mean-
ingful ways. The Districts Four and Five leaders discussed the
importance of making clear the leadership’s vision of chang-
ing teacher pedagogy as a result of deploying technology to
teachers and not using technology as a substitution for text-
books. District Four personnel went one step further and made
it a requirement for teachers to have a professional online pres-
ence through a district sanctioned blog or social networking

site to stay connected with the students outside of class time.

In addition to administrative leadership, leadership displayed
by the technology coaches was mentioned in the focus group
interview for Districts Two and Three. The technology coaches
were given high accolades for their leadership in preparing
professional development and leading change for technology

integration in the classrooms.

5.5.2 Resource Acquisition

District leaders explained the need to acquire resources to sup-
port new expectations needed to change pedagogy. All five of
the district staff used content management systems to meet this
goal. Some systems used by the districts included: Edmiodo,
SchoolSpace, Blackboard, Moodle, and My Big Campus. Dis-
tricts Two and Three also mentioned #7xnes U as a manage-

ment system that was going to help with managing content.

Another example of resource acquisition involved digital text-
books. Because digital textbooks on the iPad platform was new,
the leaders in District Two told us that they needed to work with
the vendors to improve the resource over the course of several
years. Students in District Two now have electronic textbooks
for all of the core content subjects on iPads for grades three
through five. Sixth graders do not yet have all of the textbooks
on their iPads. According to their technology plan, District Two
leaders have also recently acquired a media streaming server to
provide video resources for use to support teaching and learn-

ing.
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The abundance of resources could also cause a negative ef-
fect. District One personnel spoke of some of the programs used
over the years including Blackboard, eClass, K-12 Planet,
Beyond Books, Discovery Science, and Quia. Many more pro-
grams had been piloted in small pockets or purchased for every
school over the years. According to one interview participant,
“thousands” of pilot programs were occurring before funding
became tighter and the questions arose as to whether these pro-
grams were valuable to the educational learning of students.
The purchase of software or equipment was even less regulated
as individual schools used funds to buy games and materials.
The same interview participant expressed frustration as some
of these materials were not fully researched before purchase
and it was later found out the software was not compatible with
the technology already in the schools. District Two personnel
also felt frustrated with the number and quality of apps teach-
ers were requesting be placed on the iPads. The technology
coaches expressed that some apps were not educationally fo-
cused and they questioned teachers on the applicability of the

apps in the classrooms.

5.5.3 Policy

Also in line with the vision and resources made available to
teachers, district leaders spoke of updating policy before de-
ploying laptops to teachers and students. Leaders from all five
districts updated the acceptable use policy (AUP) as a part of
the annual review. Districts One and Two leaders augmented
the student code of conduct to reflect technology use by teach-
ers and students. Among the AUPs examined, the one from
District Four was unique for specifying the consequences with
misuse in the document—much like the student code of con-
duct in District One. District leaders from all five of the districts
spoke of the importance of digital citizenship. District Three
personnel created a steering committee to develop student ex-
pectations of using technology. District Five personnel also cre-

ated a similar set of expectations through a committee made

up of administrators and teachers to write curriculum related

to student use of technology.

5.5.4 Parental Responsibilities

Federal and state regulations require district personnel to
establish policies related to students. Among all of the case
studies, districts took steps to ensure parents understand the re-
sponsibilities. In Districts Two and Three, parents are required
to monitor student use of the school-owned device at home be-
cause there is no filter outside of the school network. In District
Four, the equipment loan policy is separate and outlines the
expected use, coverage, and revocation of technology in the
case of misuse. The other districts have made the equipment
loan policy a part of the AUP. Also in Districts Three and Four,
parents sign a permission form for online accounts to be cre-
ated in the students’ name and parents receive advance notice

before any new account is created.

To help parents understand their responsibilities, all of the
districts that participated in our research provided training for
parents. All parents have the option of attending a training ses-
sion provided by key personnel in the districts. Key personnel
often included technology coaches and building administra-
tors. In District One, however, online training is also available.
Parents read through the materials and take a quiz online. The

score is then sent to administrators at the school level.

5.5.5 Deployment for Administrators and
Professional Development

The deployment timeframe for administrators were similar for
three districts and different for two districts. District One chose
to train their administrators on managerial tasks on desktop
computers a year ahead of deployment. District Five focused
on training their administrators on changing classroom para-
digm with two days of training, one day in the fall and and one

day in the spring before the deployment year. District Four sent
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the principal of the pilot school to two training opportunities in the summer before deployment. Figure 5-2 summarizes the period of time

between administrator deployment, administrator training, teacher deployment, and teacher training ahead of student deployment of devices.

5.5.6 Deployment for Teachers and Professional Development
The deployment time frame for teachers was similar across the districts, as outlined in Figure 5-2. Districts One and Five spoke of challenges
related to the initial training that was unique in our case studies of the districts. Both district staff had never used the devices before in a school

setting and some staff members had limited experience with using these technologies at home. The initial trainings for staff were elemental
and focused on very basic skills to help teachers learn to use the devices comfortably. District Four spent very little time on the mechanics of

using the device due to the familiarity the teachers already had with using iPads.
Outside resources and vendors were also used to help train teachers. District Two received a recommendation from the state government on
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an outside trainer to conduct their roll out. In addition, Apple
provided training to the technology coaches, who in turn could
offer support to the teachers. Apple also provided training to
leaders in Districts One and Three. Dell also began to provide
support to District One when district leaders began integrating

their product into their high schools.

One focus in these initial trainings was classroom manage-
ment. Districts One and Two staff spoke about the need to
support teachers in managing their classrooms when the de-
vices were in use. In fact, building administrators and teachers
asked specifically for classroom management skills from the
staff development coordinator in District One. An administra-
tor from District One recalled how teachers were so afraid of
not being able to see a student’s screen at all times that they put
desks into rows with the teacher sitting in the back of the room.
The administrator pointed out that this was not a good strategy

and she encouraged teachers to walk around the room instead.

A key focus not present in the initial trainings was changing
classroom paradigm, except in District Four. District Four staff
spent most of the initial three-day summer training on creat-
ing opportunities for deeper learning for students. District Five
later in the first year acquainted teachers during their Tech-
nology Fair on changing teaching paradigm referencing the
SAMR model. District Two’s Technology Conference helped
teachers in that district understand technology integration into
curriculum and using iPads as a tool after their first year of

deployment.

5.5.7 Update Technology Infrastructure

In addition to making sure teachers and administrators are
prepared for using technology in the classroom, district lead-
ers we interviewed spoke of making the infrastructure ready for
student deployment. District Four network administrators re-

ceived support from Apple engineers. District Four also brought

in an outside company wireless network saturation to see the
current infrastructure could handle the pilot program. District
One also took advice from their wireless vendor regarding the
positioning of access points in their schools. The former tech-
nology director we interviewed from District One also spoke
about how he piloted the integration of new networking ap-
pliances at one high school for testing before replicating the
same installation in other schools. Leaders from District Three
invested money in upgrading their school’s Internet speeds be-
fore purchasing their iPads. The technology plan from District
Two also articulated recent upgrades to the wired and wireless

networks in their schools with one-to-one iPad deployments.

5.6 Deployment Case Comparisons

Within the deployment stage, nine themes emerged from our
interviews and analysis of district documents. Of all the stages
in our logic model, the deployment stage produced the most

data for comparison.

5.6.1 Setting Expectations

During the deployment stage districts have to communicate a
varying amount of expectations for the new technology, with
many of these expectations aimed at students and their par-
ents. Many districts choose to communicate expectations for
how the devices should be handled, who is responsible for the
device’s safe handling, and details about how the devices can
be used off campus. Some district leaders have these expecta-
tions articulated in their acceptable use policy, while others
have generated special forms or communications, such as the
Student Memorandum of Understanding used in District
Three. This document communicates when the iPad should be
put away, that the iPad should not be used to play games or ac-
cess social networks, and tells students specifically they are re-
sponsible for the safekeeping of their iPad. In addition, District
Three formally presented five instructional expectations for the

iPad initiative with both students and parents, including stu-
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dent engagement while learning, expanding learning opportu-
nities beyond school walls, the promotion of collaboration, the
exercise of creativity, promotion of critical thinking, the allow-
ance of anytime/anywhere learning, and the provision of a new

platform for making global learning connections.

District Five set very clear directions for students with their
expectations, including a mandate that students call home if
they forget to bring their Chromebooks to school. Disciplin-
ary consequences are promised to those students who routinely
forget their Chromebook, according to the guidelines posted on
the district’s website. District Four personnel reported that while
some students have forgotten their iPads at home, a school-
created policy allows students to call home three times. After
that point, students lose their take-home privileges of the iPad.
District Five also restricts take-home privileges by students who
never return permission forms signed by the parents, deem-
ing them “Day Users.” Several districts also communicated
the expectation that students come to school prepared to learn
with their devices, ensuring that the devices are fully charged at

home, or that chargers come to school with students.

Among the districts, some had some unique expectations we
learned about from our interviews and in analyzing their pro-
vided documents. District Four set the expectation that students
not photograph or create videos of other persons without their
explicit permission. District Five prohibited their students from
taking their Chromebooks to a repair service other than the
school. District Three communicates to students that they may
not delete apps on the iPads installed by the district technology

staff, and that their iPad is subject to search “without cause.”

5.6.2 Deployment Details

The cases we selected each deployed their devices in a session
with parents, most at an evening event or “‘deployment night.”

Larger districts have deployed over a series of days. One district

staggered their deployment by dividing up the student popula-
tion alphabetically by last name, while another used different
grade levels to stagger theirs. Typically these deployment win-
dows include participation by a variety of district personnel,
students, and parents. District Three employed their district ad-
ministrators, principals, technology coaches, and also students
to help hand-out iPads and forms to other students and their
families. Through many cases we learned that fees are col-
lected during the window. A principal from District Four told us
through an interview that she had wished they did not collect
fees during their deployment window meetings with parents,
to simplify the handing-out of iPads and training that took
place at her school. Across the cases, upon receipt of the de-
vices, families participate in training sessions that communi-
cate behavior and instructional expectations, the details of the
district’s acceptable use guidelines, and in some cases, options
for participating in insurance programs and training in digital
citizenship. We gathered through our interviews that district
officials often aim to deploy devices at the start of the school
year, although in the very first year, this target has sometimes
been delayed due to the required time to prepare. District Four’s
leaders had made a decision to deploy iPads one grade level at
atime, and held off on deploying the iPads to third graders last.
Teachers reported to the principal and technology coach that
they believed more class time was wasted with students learn-
ing and playing with the new devices in school since they could
not do the same thing at home in the first weeks. The district’s
technology department later allowed the devices to go home, to

the contentment of the third grade teachers.

Some districts leaders learned after their initial deployment
that they had made mistakes in preparing the devices for stu-
dent use. Two districts admitted that their security and filtering
configuration was not adequate. In one case, the entire deploy-
ment of laptops had to be redone, by collecting every laptop

before a December break, having each one serviced by the ven-
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dor, and then returning devices to students upon their return

in January.

Many districts utilize forms to communicate the details covered
in deployment window training, which may include permis-
sion forms for student email, the acceptable use policy, and
permission to have access to accounts if students are under the
age of thirteen. This last permission is required to be in pri-
vacy compliance with the Children’s Online Privacy Protection
Act (COPPA). Several districts provided parents with “receipts”
for the devices, detailing the device’s model type and barcode

number.

Two cases we studied put into writing for communication dur-
ing their deployment window that parents are responsible for
monitoring student behavior on the Internet at home. We con-
firmed in one case, and suspected in a second, that the district
had not employed filtering technology on the devices when
they accessed wifi networks off school grounds. The superin-
tendent from District Four, we learned from our interview with
him, was concerned about the policy implications when de-
vices go home, specifically with the Children’s Internet Protec-
tion Act (CIPA). This law requires libraries and districts to filter
Internet-derived content for children to exclude obscene and

objectionable content, when receiving federal dollars.

District One, with the longest deployment history among the
cases we studied, has an automated system for deploying their
laptops to students. Using barcode scanners and an electronic
inventory system allows them to review district-wide reports
each October to assess any needs for additional inventory after

the initial deployment window is complete.

5.6.3 Collecting Fees

District personnel collected fees from students to cover damage
to devices over the course of the school year. The fees varied de-

pending on who was offering “insurance” (an outside vendor

or the district), the value of the device, and whether the district
subsidized the fee to reduce the burden on families. The fees
ranged from $24-$50. One district required payment of the fee
to take receipt of their device, with no exceptions, while an-
other district offered an insurance fee as a “suggestion.” Many
districts had mechanisms for helping some families pay for the
fee, such as grants supplied by a parent-teacher association or

payment plans.

Some districts communicated replacement costs for the devices
and accessories in case of loss or willful destruction. Com-
munication took place through district websites, device loan
forms, and through policy documents. Parents learned about
the costs as part of their participation in the deployment night
training session. Personnel from District Two went further in
telling parents that upon learning about a missing iPad, their
first course of action would be to contact the local authori-
ties for alleged theft. They adopted this policy after finding it
worked to recover a missing iPad earlier in their deployment

history.

5.6.4 Student Training

While many district leaders use their deployment nights to train
students on basic use of their one-to-one technology, some dis-
tricts continue their training efforts beyond the deployment
kick-off. District One has used online courses and websites on a
variety of topics to train students, parents, and teachers, includ-
ing how to organize digital files, how to perform a “desktop
sync,” Internet safety, how to access “eLearning” resources,
printing, and using web browsers. Leaders from District One
we interviewed admitted, however, that in their first year of
implementation, they did not have the online training materi-
als ready, and did not offer organized training for students. One
principal commented, “We didn’t do any training with the kids
that first year, it was a free for all.” They insisted that training is

today a requirement, especially in setting expectations for digi-
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tal citizenship. District Three likewise requires their students to
complete training on digital citizenship online. District Four’s
technology coach has trained students on Internet safety basics
when visiting classrooms. She has used the same venue to train
students on accessing online services, such as Edmodo and
Google Apps. District Five, in their first year of implementation,
has provided training to students on how to provide technical
support to other students and teachers in addition to topics in

digital citizenship.

5.6.5 Infrastructure

The leaders we interviewed from District One underscored
most deeply how important establishing a solid infrastructure
was before the deployment of devices to students. At the time
of their initial deployment of laptops to high school students,
wireless technology was less mature as was filtering and an
understanding of how teenaged students might use a wireless
network in school. After their first year of deployment, the tech-
nology staff had begun to address the issues initially seen by
providing more wireless access points, a filtering mechanism
for students, increases in bandwidth capacity to the schools,
and in addition, the staff also began employing “imaging”
technology to update the laptop software. Several of the staff
members present at the start of the deployment in District One
underscored the importance of vendor support during their
initial years. One former superintendent described the vendor
specifically as “hungry” in wanting their initiative to work,
and another leader confirmed this with the admission that
the vendor had contributed several million dollars towards the

project in trying to make the initial deployment go smoothly.

Districts Two, Three, and Four have iPads in their deployments
and a different type of challenge was faced by these districts.
Two leading methods for preparing iPads are through the use
of a tool by Apple called the “Apple Configurator” and through

another third party service called a “mobile device manage-

ment” system. Few districts had complaints about their mobile
device management systems, but District Two’s technology di-
rector expressed her colleagues’ frustration with Apple’s meth-
odology for configuring iPads at the start of their deployment.
She described the process as long and as a “nightmare.” We
learned that the Configurator is used by information technol-
ogy staff in two districts, and technology coaches in a third, in
connection with a cart that “syncs” apps using USB. A technol-
ogy coach admitted that, “the syncing cart was the jewel. Be-
cause you could do up to 30 at time. But still with that it is just
a time consuming process.” The technology coordinator from
District Four shared with us that although Configurator is a
newer tool to prepare iPads for use for students, it could also be
better modified specifically for school use. Not unlike the team
from District Two, he shared that the early deployment of iPads
had been challenging, compared to experience with preparing
laptops for deployment. District Three did not admit to facing
many challenges with the tedium of configuring the iPads, but
did admit that with their approach, they did little to configure
the devices and instead trained parents on how to set restric-

tions on iPads at their deployment and orientation meetings.

Almost all of the case districts referenced the use of so-called
cloud-based storage as a component of their infrastructure.
These included both cloud storage (Google Apps, Dropbox)
and content management systems for education (MyBigCam-
pus, Edmodo, Angel Learning). The technology director from
District Five liked the concept of cloud-based storage because if
he decided later to change platforms, away from Chromebooks,
their storage solution could remain intact. District Four found
challenges in identifying a comprehensive cloud-based solu-
tion for their deployment, utilizing a combination of Edmodbo,
Google Apps, and Apple’s iCloud. District Four’s technology co-
ordinator stated that no one solution currently allowed student
users to “back up” all of their data at once. Because of their
size, District One personnel we interviewed recounted many

failed attempts to fully utilize Internet-connected services with
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their laptop deployment. Some of the failures were attributed to
bandwidth congestion on the school-end, to ill-preparation by
vendors to anticipate the impact of so many student machines

accessing their servers or network.

5.6.6 Expressions of Leadership

The deployment stage was an opportune time for evidence of
(and lack of) leadership to emerge from district personnel. Dis-
trict One’s deployment was routinely lauded by past principals
and support staff as emanating from the leadership and vision
of a past superintendent. Yet when we questioned one focus
group of current employees from the same district about who,
today is “in charge” of their one-to-one deployment, the group
composed of a staff development professional, a principal, and
a curriculum specialist had a difficult time in naming any one
entity or department. The success of their program, they admit-
ted, was a direct result of their past superintendent insisting
that he and his leadership team see laptops in use in class-
rooms. More recently, they shared with us that a hierarchical
change in the district separated the “information technology”
and “instructional technology” departments from effectively
communicating and working in tandem. A subsequent reor-
ganization has rectified this earlier change. Another former
leader from District One told us that an instructional leader

“must always be over the project, never a technology director.”

District Two leaders shared with us that their instructional and
information or “technical” departments worked well together.
The superintendent and director of technology both have set
expectations with principals that their iPads be used to take
notes in meetings, and to record classroom observations. Their
expectations on how technology is to not be used is expressed
through their acceptable use policy, banning the use of social
media by teachers and students during the day, even on per-
sonal devices. Leaders in District Four differed on their view on

the topic of social media, requiring their teachers to maintain

blogs for student and parent readership, and allowing social
networking by teachers during the school day as long as it was
for the purpose of professional development, according to their

acceptable use policy.

We liked the congruence of positive attitude in District Five for
their technology director’s thoughts on the building adminis-
trator’s role in addition to their positive outlook on digital citi-
zenship for students: “Our administrators’ goal is to empower
teachers to be courageous and to take risks, to get out there,

and explore [with technology].”

In the midst of our focus group session with District Three per-
sonnel, we saw an expression of leadership come from their di-
rector of secondary education, who later took credit for being a
leader for their iPad deployment. His admission that in the first
year his use of a “heavy hand” with decision making about the
iPads led to unnecessary mistakes. He praised the technology
coaches in attendance and insisted that the best policy is to put
decision makers in closest proximity to students: “[you] need
to consult with folks on the ground” and “utilize experts in the
building[s].”

District Four’s superintendent praised the quality of personnel
on their technology team to making a one-to-one project suc-
cessful. He went on to describe his leadership approach towards

the project:

As a leader, one of the things that I try lo do is hire great
people. And, let them do great things. So, 1 kind of stayed in
the loop enough to know whether we were making mistakes
or not. Whether we were properly spending funds. But, [ re-
ally trusted the instructional leam and the lechnology team

lo really plan out the best way possible.

5.6.7 Instruction

Our case districts provided a wide variety of evidence towards
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the state of instruction across all of their schools. The districts
varied too in their instructional approaches and goals. Dis-
tricts One and Four today promote so-called twenty-first cen-
tury skills in their instructional model. District One provides
a progression chart with examples of what instruction looks
like when these skills, such as “problem solving,” are being
exercised in the classroom by students and teachers. District
Four provides a planning framework to help apply a similar set
of skills in a project-based approach, advocating for students to

create a product or artifact of their learning,

Both District One and District Five leaders praised the role tech-
nology has in assessment. District One, in particular, was able
to deploy more tests using laptops than was possible with pencil
and paper. The deployment of iPads in District Two was praised
by their state’s board of education, and state officials chose Dis-
trict Two for one of the state’s first trials of standardized tests

delivered on iPads with students.

The instructional model employed in District Two by their ad-
ministrators varies among the grade levels of the schools. El-
ementary and middle school instruction is focused around the
use of digital texts installed on the student iPads. Some high
school instruction is focused around the NewTech framework,
creating new hybrid classes with project-based methodology.
The district felt laptops better supported this model and there-
fore is deploying MacBook Air laptops for students for the first
time this school year. District Two leaders also spoke about the
great benefits of mobile technology such as the iPad for special
education students with individualized education plans (IEP),

citing its adaptive and assistive capabilities.

District Three leaders shared their vision for instruction
through slides created for their deployment night for parents.
The slides referenced higher levels of Bloom’s Taxonomy, “re-
sponsive teaching,” purpose-driven instruction, and mastery of

skills and content. District Three’s superintendent also shared

her vision of moving away from “cemetery rows” of desks in
classrooms and creating more engaging experiences through-
out her schools as part of her instructional vision. This in-
cluded allowing teachers to leverage the student iPads to help

students connect with other learners in other parts of the world.

Both District Four and District Five leaders have referenced an
instructional continuum called SAMR (Puentedura, 2013) to
help identify how they are progressing with instructional goals.
Initially, the technology director from District Five described
their use of technology as the first stage in the SAMR model,
where technology use is a substitution for a more traditional
analogue (such as paper). Five months into their deployment
in District Five, the technology director expressed that there
were early signs of instructional growth, with an expressed de-
sire by teachers to make learning more student-centered. The
director also observed movement in the classroom of project-
based and inquiry-based instruction. The district’s new three
technology coaches were praised for helping make this change

take place.

5.6.8 Professional Development

Our analysis uncovered strong evidence of training to parents
and to staff with new one-to-one technology. Parent train-
ing typically takes place at deployment nights with teachers,
technology coaches, and administrators, and covers operation
of the devices in addition to other topics, including the vision
for the program and digital citizenship. In many cases, this
training was done in tandem with students. Parent training in
several districts was available online, through video, courses, or
informational webpages. In subsequent years because of their
longer history of deployments, personnel in Districts One and
Two reduced the amount and time on professional develop-

ment for parents.

Many district leaders utilized summer vacations to offer train-

ing for teachers. For initial deployments, this training often
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focused on operation of the devices. Trainings in subsequent
years focused on instruction. Training continued to be con-
ducted during professional development days, after school, and
during school hours during the school year. From District One,
Superintendent A shared with us how popular the summer
training opportunities were with teachers, in part, he believed,

because they were paid.

Many district personnel we interviewed, across the case districts,
spoke of the need to differentiate professional development
based on teacher needs. District One, where the staff we inter-
viewed shared they had a strong staff development department
before their one-to-one deployment, always followed training
sessions with surveys for teacher-participants. This feedback
helped trainers design the next session, or to recommend dif-
ferent sessions to different teachers. District Two technology
coaches told us that they differentiated their approach between
their different schools, finding more secondary teachers asked
for support online, through a chat service, rather than with in-
classroom modeling. District Three differentiated their train-
ing during the school year with both short and long sessions,
respectively called “snacks” and “meals.” More teachers, they
found, preferred the shorter training sessions. The District Four
principal we interviewed said she provided training sessions for
each grade band in her school. For those sessions during the
school year, she hired substitute teachers for the regular class-
room teachers to spend half-day sessions with their technology
coach and the district’s supervisor of instructional technology.
In District Five, the principal and technology director we inter-
viewed in a focus group articulated their support for differenti-
ated training for teachers. They have focused upon grouping
teachers in training sessions based upon their “technology
readiness.” Technology coaches in District Three told us they
did the same thing. The smaller teams in District Five later re-
group into larger teams and share about what they learned for
the benefit of the larger group’s perspectives. Sharing also takes

place among teachers in District Three. According to the prin-

cipals in our focus group, their teachers participate in sharing
sessions about the use of technology in instruction at faculty

meetings.

Personnel from each case district endorsed the effectiveness of
the role of the technology coach in supporting their programs.
Tasks for the technology coaches include demonstrating the
use of apps and software, providing “just-in-time” support
by answering questions, co-planning lessons with teachers,
delivery of lessons to students alone or with teachers, and by
providing resources for independent learning by teachers such
as “how-to” guides and videos, or links to online learning re-
sources. In District Five, teacher leaders augment the role and
reach of technology coaches to provide similar types of instruc-

tional support.

Four of the five case districts we interviewed also spoke of using
vendors to help provide professional development. While the
type of training varied between vendors and districts (both
technical and instructional support was articulated), all of the
case districts described this training in the initial phases of de-
ployment, with an eventual preference in moving toward the

district’s own personnel for training support.

5.6.9 Support

The level and type of support offered at the school level across
the case districts varied. District One personnel were forward
thinking, we believe, when they chose to fund one support and
one coaching position at each school with their one-to-one
deployments. District Five, likewise, has placed a technician
at each school. District Two’s technology director has hired an
equal number of technicians for every coach. A clear picture of
technical support did not emerge in our study of District Three,
but it was clear in our interviews with technology coaches that
they played a large role in the configuration and preparation of

their iPads for students. District Four’s leaders have appointed a
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part-time coach and a full-time librarian in charge of support
at their pilot elementary school, with no officially designated
technician, aside from the district’s coordinator of technology.
Personnel from District Four were the most vocal about their
concern about the lack of positions designated to support their
program. District Five only hired three technology coaches for
their instructional support, but they also augment that role for

training purposes with teacher leaders.

One former technology coach we spoke to from District One
shared with us how important it was to develop trust with
teachers to make an impact. While she knew her role was not
to “fix printers,” she nevertheless would perform that task for
teachers she had not yet collaborated with to gain their trust:
“all those little things T [did], to build a relationship with peo-
ple.” She later found the same teachers would soon approach

her to ask about how to do things on a more instructional level.

District One primarily provided technical support to students
with their laptops through “help desks.” Designated areas in
their middle- and high schools were available for students to
drop off broken equipment, and either get immediate trouble-
shooting support, or else receive a “loaner” device for use while
the original device was sent for repair. As the program in Dis-
trict One matured, student helpers and workers were brought
in to help provide service to their “customers.” District One
technology staff also augmented the supply of loaners to try

and meet demand after several years and changing vendors.

While the personnel from District Two did not specifically
identify student workers to help support their initiative, the
principal we interviewed did speak to the importance of build-
ing character in students to treat the technology with respect,
thereby reducing incidents requiring technical attention. Over
the course of four and a half years with iPads, the personnel
in District Two could only recall replacing six iPads. District

Three technology coaches shared with us that they use a team

of student volunteers to help provide support, whom they call
the “iGuys.” The students were on hand during deployment
nights as well. District Five likewise uses student assistants who
can analyze and fix some problems, otherwise they can esca-
late issues up to the technology department. The technology
director from District Five admitted to us that their choice of
Chromebook model, because it was made of plastic, was poor.
The district contracted with a local firm for providing support,
but is currently not pleased with the wait time for repairs—
sometimes up to three weeks. He also admitted that he and his
team were shortsighted for not ordering additional Chrome-

books to use as “loaners” in their initial deployment.

5.7 Evaluation Case Comparisons

Similar to the communication process of the logic model,
there are opportunities for evaluation in each stage of the
model beginning with planning and continuing through the
duration of the program. Each stage of the model consists of
components that can be evaluated by district leaders through
either formal or informal methods. Some districts have treated
evaluation as a distinct stage, the last step in the pilot program.
Others have had various evaluations conducted throughout
their implementation, including comprehensive evaluations

conducted by outside evaluators.

5.7.1 Evaluating the Planning Stage

The planning stage outlines the “master plan” of a one-to-
one initiative. After strategizing the master plan, district leaders
evaluated the different steps to ensure continued success of the
program. Evaluation at this stage was undertaken informally
by districts before moving to the Preparation Stage. Districts

across our case studies completed the steps articulated below.

5.7.1.1 Forming vision

Each district in our study espoused a vision for their imple-

mentation. District leaders chose a vision based on the needs
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of their district and articulated that the success of the program
was tied to the vision. During our interview sessions with vari-
ous personnel in District Four, they were able to communicate
the vision for the district’s initiative as fostering deeper learn-
ing for students through changes in teacher pedagogy. The

superintendent stated:

You know we are not necessarily about making sure every
Student passes the lest, as much as we are about making
sure that we know where every student is when they come to
us and take them to the maximum where they can be at the
end of the year. I think that's going to lead in time fo more

personalized learning environments.

The vision for District Two focuses on improving and enhanc-
ing curriculum to prepare students for a high tech future. A
principal in District Two articulated how the vision guides their

practice in her district:

[ think you will see when you read our vision 2018, it’s
not just about technology. Technology is that other piece
that creates the whole child, the whole instructional process
Jor us. So for me, I think in our school, we have good ftest
scores and [ think there’s certain things we do and certain
programs that we use that we bave so much more access to

because they all have an iPad.

The leaders from District One demonstrated that a well com-
municated vision ties all involved to work together towards a
common goal. All participants in the interviews were able to
articulate and reflect on the goal of closing the digital divide,

even after a decade into the program.

5.7.1.2 Setting performance measures

A part of evaluating the effectiveness of the initiative involves

setting the performance measures. These measures usually

align with the vision and mission of the district. Our analysis
of responses from district leaders revealed that some district
teams developed these measures before deployment. In District
One, writing was an area identified at the start of the initia-
tive by staff to be a weakness and technology was used as an
instructional tool. Under the leadership of Superintendent
B, the district formed performance measures with a team of
teachers and administrators in the district’s second phase of
deployment. A result of that collaboration was a new goal for
instruction and evaluation focused on teaching online re-
search skills. In Districts Two and Four, student engagement
was identified as the key measure for technology use by stu-
dents. District Three leaders looked at measuring high school
graduation rates after the first year of implementation. District
Five is working to identify measures as the program continues
to mature. The district’s technology director commented: “We
are dealing with something that's very hard, learning is very
hard to measure. Measuring the success of this is a huge, [it’s
the] whole picture that we are looking at. Part of it is going to

be how teachers are integrating technology.”

5.7.1.3 Securing funding

District leaders in our interviews identified a variety of ways
to fund the initiation of their program including grants, op-
erational budgets, and textbook funds. As some of the district
leaders realized additional funding would need to be located
to continue with the program, thus leaders had to re-evaluate
their funding source. District Four personnel used textbook
monies for its pilot program. To prepare for next year, when the
program is slated to expand to include two other schools, lead-
ers in the district are seeking additional funding. District Two
leaders began the one-to-one pilot with a state initiative. As the
program grew over the years, District Two staff used stimulus
funding, Now the vendor wants to purchase the technology
back and lease new versions to the district, a plan the director

of technology is entertaining as a method of continuing the
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program. Leasing was an attractive option to the technology
director from District Five. He told us he would recommend
it to other districts; leasing allowed him to provide all of the
district’s Chromebooks at one time instead of using a staggered

deployment schedule.

5.7.1.4 Planning for deployment

Determining the grade level and scale of deployment is a part
of the planning process. District leaders in our interviews gave
various reasons for the decisions made related to grade level,
type of platform, and whether to conduct pilots or go full scale.
In evaluating their choices, leaders in District One were able to
articulate the vision of closing the digital divide as the main
reason for conducting full scale implementations at the high
school level. District Five chose to deploy Chromebooks to all
third through twelfth graders in order to bring technology to
the greatest number of students. Major deployments at large
scale, in hindsight, were not recommended by some District
One leaders. One leader in particular told us it might have been
smoother to deploy devices school by school, rather than all at
once. Another leader from the same focus group was interested
in the choice by another district to deploy devices starting in

middle school, instead of high school, to start an initiative.

5.7.2 Evaluating the Preparation Stage

During the preparation stage, district leaders make policies, de-
ploy devices to staff, organize initial professional development,
and evaluate the infrastructure for student deployment. District
leaders who participated in our interviews were able to reflect

and evaluate on the effectiveness of their preparation.

5.7.2.1 Reviewing policies and regulations

District leaders modified their policies and regulations as they
anticipated and later experienced the impact of technology on
student behavior. In District One, the policies related to tech-

nology use and discipline were revisited multiple times over the

decade of participation in the program. Before the implemen-
tation, policies surrounding technology use by students were
minimal because students were limited to using lab computers
in school. District leaders added filtering regulations mid-year
of the first year of implementation and in the subsequent years
saw a great decrease in technology related discipline issues.
Currently, technology use and student behavior expectations
have been streamlined as the technology AUP is a part of the
student code of conduct. In Districts Two and Three, students
were deleting the apps on iPads. As a reaction, both districts
placed a ban within the policy of deleting county-provided
apps. In addition to school board policy, district leaders from
experienced districts have also improved deployment proce-
dures and forms from one year to the next based on feedback

from teachers and parents.

5.7.2.2 Deploying to staff

Classroom teachers received their technology anywhere from
less than a month to three months before student deployment
in all of the districts we studied (see Figure 5-1). District Three
staff gave their technology coaches their devices one year
ahead of the students. After deploying devices to staff, district
leaders who participated in multiple phases of deployment
reflected on the time teachers have to train with devices be-
fore students receive them. In District One, teachers in the first
phase of deployment received laptops less than a month before
the students. After realizing the value of giving teachers time
to learn to use the laptops for instruction, the district leaders
handed out laptops to middle school teachers in the second
year three months ahead of their students. The District Five
technology director reflected that he wished teachers had had
six more months with the Chromebook before having to use

them with students.

5.7.2.3 Providing professional development

Administrators and teachers received training on the mechan-
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ics of using their devices as well as how to use technology as a
part of an integrated classroom lesson. Some district leaders
realized the importance of having administrators comfortable
with using technology early on. Districts One and Five began
training their administrators about one year before teachers

received their devices.

Leaders in all of the districts took feedback from staff as they
continued to modify professional development. In District One,
staff frequently evaluated professional development with quick
surveys after each session. All of the district technology coaches
spoke of offering individualized training to teachers who ask
questions through email, face-to-face, or instant messaging. A
District Three leader advised us in making sure teachers were
ready and comfortable with technology before moving onto the
next steps in professional development. He recommended, in
hindsight, of having a bona-fide planning stage and training
stage before deploying devices to students. In line with provid-
ing targeted professional development, the technology coaches
in District Three took a baseline measure of the teachers of
what they already knew or have already done with technology.
They plan to utilize this baseline data from the teacher tech-
nology literacy assessments to help create appropriate profes-

sional development courses.

5.7.2.4 Assessing infrastructure capability

All districts interviewed made adjustments to their infrastruc-
ture before deploying devices to students. District One brought
in outside experts to help check the infrastructure. Although
district leaders updated the infrastructure the best they knew
how, student deployment brought on unanticipated challenges
that required quick re-evaluation by leaders. In District Four,
technology staff told us they had to reconfigure their filter to
prevent students from updating iPads to Apple’s latest operat-
ing system that was not yet supported by the district’s mobile

device management system.

5.7.3 Evaluating the Deployment Stage

In the deployment stage, the students received their devices
and teachers began using one-to-one technology in class-
rooms. Districts who have participated in more than one year
of deployment gave insight into the changes made to better

enhance the process.

5.7.3.1 Deploying to students

District leaders who participated in a second phase of deploy-
ment, such as in District One, evaluated their first year to help
make the second phase easier. One principal recalled that the
process of handing out devices to students went very smoothly
in the second phase and that the parents were well informed
of the procedures. District Four staff staggered their student
deployment, creating an opportunity for reflective adjustment
after each deployment night. After handing out devices to
all fourth and fifth graders to take home in the pilot school,
the district chose to delay the last deployment night for third
graders. District Three technology coaches reflected that the
paperwork required to be signed by parents was a “logistical
nightmare” in the first year, but it went much better in the
second year due to better preparation. The staff also realized
a differentiated approach was needed when deploying to sev-
eral schools: “There is a need to be flexible about how you
handle everything; every school isn’t the same; you must tailor
procedures and logistics based upon the personalities and past

experience in your school.”

5.7.3.2 Changing teacher pedagogy

All five districts that participated in this study implied through
their discussions that the acquisition and deployment of tech-
nology was less about the devices and more about the oppor-
tunities and possibilities that could be realized with the use of
technology. In an interview, Superintendent B from District

One indicated that it was about the tool and what could be

Chapter 5, page 104



A Multi-Case Study of 1:1 Districts

done with it, “not the technology for the sake of technology.”
This shift in paradigms is a gradual process. Based on their
one-to-one program experience, District Two personnel stated:
“To use the iPads in the classroom with fidelity takes time.”
In evaluating the change in pedagogy, leaders in District One
and Five created rubrics to help administrators gauge teacher
technology use. Although not currently a part of formal evalu-
ations, the technology director from District Five stated that
future evaluation procedures will integrate their rubric. A
District Four leader spoke of collecting informal anecdotal evi-
dence through observations of classroom teaching that showed

promise since their deployment of iPads.

5.7.4 Evaluation Stage

In the evaluation stage, district leaders review the performance
measure that was chosen in the planning stage and reflect on
the year to make changes for next year or be ready for a scale

up in another grade level or school.

5.7.4.1 Evaluating performance measures

Performance measures that were chosen by districts in the be-
ginning of the planning stage were revisited during evaluation
stage. District Two and Four measured student engagement
with classroom observation data collected by administrators.
Four years after implementation, District One staff used an
outside evaluator that showed test scores increased on most
standardized tests. In subsequent years, several doctoral re-
search studies and additional outside evaluations had been
conducted in District One. Some of these studies were shared
with the community as evidence of the positive outcomes from

the initiative.

5.7.4.2 Assessing for scale up

At the end of the first year of implementation, District One
reflected on the positives and challenges of the initial year to

improve deployment in their second year. Because of their pio-

neering deployment of iPads, District Two staff expressed the
challenges they had in the beginning of their implementation.
However, as the expansion of the program continued to other
schools and grade levels in District Two, the process became
more streamlined. District Four hopes to learn from the pilot

year before expanding to other schools.

5.7.5 Evaluating the Communication Process

District leaders we spoke with across the case districts did not
articulate much in the way of how they had evaluated the com-
munications process, which we cover in more detail, below. In-
directly, through the use of surveys with stakeholders such as
parents, teachers, and students, district leaders can assess the
result of their communications effort. Two examples relating
to communication did surface, however, in our data collection.
The first came from District Three, where the superintendent
recounted to us a student who had spoken publicly about “not
needing” her iPad. The public admission worried leaders,
until they had conducted a survey with the community, that
showed a positive acceptance of their initiative. It underscored
for leaders in District Three that survey results could become a
powerful tool for broadcasting positive communications in the
face of criticism. The second example came from District One,
after Superintendent B had come into office. The criticism his
district was facing, he shared with us, for a variety of reasons,
was not helping the continuation of the ubiquitous comput-
ing program. In order to improve the communications ability
of his district, he hired a full time communications manager
with experience in the television industry. As with the example
in District Three, Superintendent B in District One used survey
data to promote a positive message with objective information

in the face of criticism.

5.8 Communication Case Comparisons

For the communication stage, we used self-selected themes

to describe findings dealing with communication prior to,
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and during the one-to-one deployment. During each of these
meta-phases, comments from district leaders often focused
on a particular audience for communication, including the
community at large, parents, the school board, and students.
This disposition of thinking about communication, in a one-
direction orientation to parents or to students, is not meant to
undermine the importance of receiving communication from
the same stakeholders. All of the case districts chose to use par-
ent surveys, for instance, in collecting data from parents to
make better-informed decisions, or in the case of District Five,
to learn more about the parental attitudes about their district.
District Three used a parent survey with a high return rate of
74% to learn that 76% of families had Internet access at home,
illustrating how districts can use survey instruments to inform

the possibilities for instructional applications with deployment.

5.8.1 Pre-deployment Communication

Our case districts used a variety of means to start discussions
about their plans for one-to-one computing. These included a
diverse set of venues, including school board meetings, budget
meetings, town hall talks, parent-teacher association meetings,
and through strategic meetings with community stakeholders,
including the local chamber of commerce, a county board of
supervisors, or the county’s director of economic development.
The two districts with the more recent deployments, also used
online video and social media to communicate to parents and

other community stakeholders.

Pre-deployment communications by district officials included
marketing efforts, to help parents and community members
better understand the vision and instructional goals of one-
to-one computing. In District Two, parents were told that the
instructional purposes behind their iPad deployment were for
“reading, history, science, and math textbooks, educational
apps, presentations and projects, and access to the Internet.”
District Three leaders shared with us that they believed it was

important for community stakeholders to hear about how a

“one-to-one” would “make instruction different” for students.
They admitted, however, because of their quick deployment,
some of the effort for selling the vision took place after the de-
vices had already been deployed. The superintendent in District
Three shared with us that she utilized every opportunity after
the decision had been made to “go one-to-one” to communi-

cate with parents and community members.

Staff we interviewed in Districts One, Three, and Four expressed
concerns about the money used for ubiquitous computing
when planning their communications. Specifically, District
One faced the need to address the cost of their program during
a renegotiation of their vendor contract, four years into their
program. District Three leaders admitted that they launched
their initiative amid a “contentious budget process” which
made advocating for the new initiative difficult. District Four
leaders believed that marketing the project with positive com-
munications from the start would help stymie any potential

“pushback” from parents.

Leaders from our case districts also scheduled communications
specifically about their programs through their deployment
windows. Deployment nights included opportunities to share
the vision behind the program, conduct training on use of the
device and Internet safety, and to answer questions relating to

the deployment, including insurance and replacement costs.

The technology director in District Two spoke of a positive
meeting she had with the Board of Supervisors. The director
personally showed the members of the board how iPads were to
be used in classrooms. District leaders across our cases also uti-
lized websites to share information and gather feedback both

before and after deployment.

5.8.2 Post-deployment Communication

More than in any other case we studied, the leaders from Dis-

trict One promoted the idea that communication both before
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and during the deployment was a critical factor in the pro-
gram’s success. After their deployment, they utilized the com-
munity’s local access cable channel on television to promote
their initiative. One current principal, whose role was a teacher
during their deployment, shared with us the memory he had
of recording model lessons in his Spanish classes with laptops
for inclusion on television. Other leaders who took part in the
same focus group discussion agreed that the programming
that aired on television was a public relations effort to show a
more authentic view of what the district’s administration had

agreed upon for its vision.

District One leaders also shared stories of past graduates who
shared positive outcomes from their one-to-one experience
once they had graduated and either started work or higher
education. Especially during the start of their deployment, they
heard from students who reported being better prepared for col-
lege work, and in general, just using a computer, compared
to their classmates from other high schools. District One lead-
ers also shared with us the importance they placed on talking
with students and teachers to learn about how they felt as the
program developed. District leaders in both Districts One and
Three used focus groups with students to help them gauge the

progress of ubiquitous computing in their respective districts.

We discovered in visiting the websites of our case districts that
some chose to explicitly share details of their one-to-one de-
ployment experiences with the public. In particular, Districts
Two and Four have published lists of the apps used on their
deployments of iPads to students. Although to varying degrees,
many of the districts chose to share content that was initially
shared during training sessions, including the rationale be-
hind the one-to-one program in question, the answers to fre-
quently asked questions, rules for using the devices, and train-
ing materials for teachers, students, and parents. Three of our
case districts also leveraged blogging by teachers as a source of

communication about the initiative itself, or in conjunction

with classroom activities.

5.8.3 Criticism

Across all the case districts we visited (in person or virtually
to conduct focus groups and interviews), district leaders often
had a positive reflection of their experience with one-to-one
computing. No one, as an example, felt one-to-one computing
was a waste of time or effort. Through every case interview or
focus group, we heard about the positive outcomes their par-
ticular one-to-one program had for students, either through a
presentation of test data, survey data, or through stories illus-
trating benefits. The existence of criticism, however, did surface
in more than one interview, either from school board members,

staff, or from parents.

We interviewed one former instructional technology leader
from one district who alleged that his peers in his district pur-
posefully obfuscated details about chargers for the devices de-
ployed to students that could not be adequately tracked, requir-
ing multiple thousands of dollars of extra expenditures. Since
the details of the missing chargers was not widely known, the
public never learned about the true cost of their ubiquitous

program.

The same former leader shared with us his view on the role
the media can play on characterizing your program, if not the

importance of leveraging the power of your school board.

[ think justifying the [public relations] stuff to the parents

and the community as a whole is a really complex and dif-

Jicult thing lo do because—ifor a variety of reasons. Media

is not all that interested in ‘feel good’ stories. But if you gel
a little bit of drama with one particular person then that
blows up, elevates to the school board level... Then some-
body makes a general policy statement based on a [single]
incident. This anecdotal stuff drives a lot more of what we

do then il cerlainly should. So all that’s hard. [You have
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to be] educating your board. School boards are not bright
people as a whole. And there, it'’s like mediocre politicians.
If not poor. [School board members] are not what I really
look up to in terms of my aspirations for people guiding the

Juture of our educational system.

When we interviewed a former superintendent from the same
district, he stated that a school board member was interested
in “removing all technology” from the district, after the de-
ployment was underway. The board member allegedly used a
new budget cycle and the cost of continuing the program to
garner support from the community. At that time, the district
conducted a survey to find that, on average, according to the
former superintendent, twenty percent of the community was
“dead set against the technology.” The district continued the
program as it better leveraged its communication efforts to
promote a more positive picture of what their program had
accomplished by hiring a communications professional with
television experience, as mentioned earlier. While stories about
security violations by students had previously appeared in the
local paper, this superintendent did not believe that the pro-
gram ought to be changed because of the misdeeds of a small

percentage of students.

District Five leaders used their school board meetings to com-
municate about their deployment, and to avoid miscommu-
nication among stakeholders. Even though leaders in District
Four encountered criticism from a parent on a wide variety of
issues related to the program, including the security provided
on the deployed devices, they believe it is important to engage
stakeholders early and to get parents comfortable with open
communication to ensure the success of a ubiquitous comput-

ing program.

5.9 Conclusion

We learned that district leaders each took their own path to-
wards ubiquitous computing because of differing needs, chal-
lenges, and choices made in regards to platform, grade levels
for deployment, and funding. Analyzing collectively transcrip-
tions from the interviews and focus group sessions conducted
in each of the five districts, and documents related to the com-
puting programs collected from districts, we used a logic model
to compare evidence from each case. Our goal was to look for
practices to replicate and practices to avoid to illustrate best
practices when implementing a one-to-one deployment. While
the development of our logic model was used to analyze one-
to-one programs that have already been implemented, it may

also serve as a guide for implementing a new initiative.
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6.1 Introduction 6.1 Introduction.........o.evveveevevvrererenn,

Our multiple case study approach focused on the challenges 6.2 Policies and Procedures..................

and successes of five districts as they began the implementa-
tion of their ubiquitous computing initiatives. Using our logic 4 Eftzesdand Develop MEAES s
model as our guide, e analyzed the paths taken by the dif- 6.4 Challenges...........c..cccoovrvererrirernnne,
ferent districts in their journey. We found that district leaders
touched on all stages of the logic model, although to varying 6.5 CONCIUSION ......ocvvvrverrrririreririeians
degrees. Depending on the timeframe districts had before stu-
dent deployment, we found some district teams did not spend
much time in the discovery and planning stages. District
leaders spoke more regarding challenges that arose in the
preparation and deployment stages. Making sure all as-
pects of the program were working in synergy to get devices
into the hands of students brought up many reflective opinions
from district leaders. Another important stage, the evaluation

stage, was still in its infancy for some of the districts we inter-
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viewed. There was little reference to a baseline or initial perfor-
mance data available so districts could make comparisons in
the future. However, all districts did complete internal surveys
to gauge the effectiveness of the program and one district even
consulted outside evaluators. During the communications
process of the logic model, district leaders spoke of receiving
varying degrees of support from teachers, parents, and com-
munity members. In some districts, leaders had to contend

with negative media press as a part of their challenge.

In this chapter, we reflect on our analysis of the data and make
several recommendations as it relates to our three research

questions. The primary research questions for this study are:

1. What policies and procedures do districts have in place to

support the success of their 1:1 computing initiative?

2. What professional development efforts were undertaken in
districts with 1:1 initiatives to promote success with deployment

and instructional goals?

3. What challenges do districts identify in their implementation

of 1:1 initiatives?

6.2 Policies and Procedures

In our study, districts implementing ubiquitous computing ini-
tiatives had many policies and procedures to support technol-

ogy use for staff and students.

6.2.1 Acceptable Use Policies

Our analysis of multiple acceptable use policies (AUP) revealed
that case districts develop their policies to support the current
technology resources that are available to students and staff.
The AUP documents included detailed information regard-
ing how school district leaders intend their students and staff

members to utilize provided technology resources. Through

our interview and focus group sessions we learned that districts
typically update their policies annually to accommodate nov-
elties with consumer technology and social behaviors such as

cell phones, personal gaming systems, and social media.

Districts that were in the earlier stages of their one-to-one pro-
gram indicated they have not yet changed their AUPs to reflect
their ubiquitous initiatives. They were taking a “wait and see”
approach to determine what changes were needed before mod-
ifying their policy to address potential issues related to their
one-to-one initiative. Contrariwise, District One—the case
with the longest experience with one-to-one computing in our
study—has an AUP that dictates when student laptops must
be returned, that decorations may not be affixed to the exterior
of the laptops, and that district personnel reserve the right to

inspect content on the laptops at any time.

6.2.1.1 Recommendations

District AUPs should be updated to reflect one-to-one pro-
grams. An initial step for updating would be to research other
districts with ubiquitous initiatives. Additionally, identifying
and gathering data about use and misuse of devices, during
pilot or initial deployment, could be conducted to inform revi-
sions that are made to the acceptable use policy for both stu-

dents and staff members.

6.2.2 Discipline Policies

The overall responses that were received from participants of
our interviews and focus groups indicated that revisions were
made to the student code of conduct to address anticipated be-
haviors associated with the one-to-one initiative. Participants
from District One referenced the addition of a new section to
their student code of conduct solely dedicated to addressing in-
fractions and recommended dispositions related to technology
use. District One policies identify rules that dictate the use of

headphones, and the prohibition of running applications off
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USB drives. The literature confirms that if the use of technol-
ogy is relatively new to students, then an update to the behav-
ior policies is likely warranted. A combination of lucid policy,
communicating clear expectations, with solid classroom
management skills can curb discipline issues. In addition,
we concluded through our research that student misbehavior
utilizing technology is commonly associated with classroom
management issues. One district spoke of the struggle of train-
ing teachers on how to monitor a classroom full of students
using laptops. Teachers with poor classroom management
skills were more likely to have behavior issues with students

related to use of technology according to the literature.

6.2.2.1 Recommendations

District leaders need to plan for revising the code of conduct to
address undesired behaviors by students. The code of conduct
should repeat expectations articulated from the AUP combined
with consequences for non-compliance. Policy can guide the
support given to teachers through training to strengthen class-

room management strategies.

6.2.3 Expectations and Responsibilities

District personnel recognized the importance of teaching
students their role in being responsible for the actual devices
as well as being responsible when accessing online content.
Guidelines were developed to prepare students on the care and
proper use of their devices. In one district students were ex-

pected to keep their device in a protective case when not in use.

In our studies as well as in the literature, parents are charged
with accepting a level of responsibility regarding their child
being issued a device. In most districts, parents are required
to participate in training or an orientation session either in
person or online in order for their child to receive a device. In
addition, parents sign forms that indicate their acceptance of

the terms of use for the devices and financial responsibility for

damages to or loss of the device. Digital citizenship has also
been part of the content shared with parents during deploy-
ment events. Additionally, parents have been given the respon-
sibility of monitoring student Internet use when their child is

using the device at home.

Technology integration is an expectation placed upon all
teachers in the districts included in this study. Districts rein-
force this expectation to varying degrees. The technology di-
rector along with principals in District Five are considering
a rubric that will be used as a tool for identifying a teacher’s
technology integration level and in the future be used as a
part of the teacher evaluation process. District One leaders
have already been using a rubric and have integrated it into
their teacher evaluation process. District Four is considering
technology integration through a lens of student engagement,
which they measure with a walk-through instrument they have

developed for observing classrooms.

6.2.3.1 Recommendations

Ensuring that parents and students understand their responsi-
bilities regarding care and use of devices needs to be established
prior to distribution. Expectations should be clearly written and
signed by parents and students as a part of mandatory training
offered face-to-face or online. District leaders also need to com-
municate clear technology expectations for teachers. These ex-
pectations can be expressed in an employee handbook or as a
part of an evaluation plan. Using a methodology of measuring
technology integration, districts can embed this as a part of

teachers’ continual growth process.

6.2.4 Internet Safety and Digital Citizenship

Filtering policies are in place in districts to protect students
from accessing inappropriate material on the Internet. One
district in our study initially did not filter content. Consequent-
ly, issues arose regarding students accessing and downloading

inappropriate material. Currently all districts filter student de-
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vices, as required by Federal CIPA regulations, while connected
to their school network. Two districts in our study do not filter
devices when the devices are used at home. Parents are explic-
itly required, following district policy, to monitor their own

children’s Internet use at home in those districts.

Each district provides digital citizenship information to their
students. Some of the expectation for using technology include
asking for permission before photographing others, not shar-
ing personal information online, and being mindful of leaving

“digital footprints.”

6.2.4.1 Recommendations

Prior to deployment, district leaders need to ensure adequate
filtering is in place to protect students from the plethora of
inappropriate content available online, while continuing to
allow teachers and student access to educationally meaning-
ful content. Districts should keep filtering enabled when stu-
dents are off the school network and communicate all of these
security measures in the technology plan. In addition, com-
munications to parents should outline the limits of the filter’s
capability. We suggest that parents play a role in monitoring
their child’s access to the Internet at home. Digital citizenship
curriculum should be collaboratively created and delivered by
a team of teachers, technology coaches, and administrators.
Districts may want to include mandates in their technology

plan to teach digital citizenship to students.

6.2.5 Loan Procedures and Fees

Personnel from each district developed procedures for collect-
ing fees and determining the amount parents would pay to
provide financial protection for families against device repair.
The use of fees varied amongst the districts in this study. Some
districts self-insured devices, while others contracted insurance
services through a third-party vendor. The costs incurred by the

parents ranged from $24 to §50; we attributed the differences

in fees to the differing values of the devices deployed in each
district, and whether or not the district was self-insuring or not.
Some districts have a payment plan or fee supplement policy
in place for parents who cannot afford the fees. The technol-
ogy director from District Five indicated that the technology fee
parents paid was for leasing the device and also included insur-
ance that covered accidental damage with unlimited claims,
and no deductible for parents. The parents could secure ad-
ditional insurance coverage to include theft and vandalism
through their personal homeowners or rental insurance. Other
districts expected parents to cover the cost of the devices if they

were lost or stolen.

6.2.5.1 Recommendations

Leaders should provide parents with specific loan agreement
details, especially as they relate to what a possible fee covers,
and what expectations there are for lost or damaged devices.
Leaders likewise need to consider the ability of all families to
pay fees, and consider alternative methods for covering insur-
ance, if required. These methods could include payment plans
and donations from parent-teacher organizations, as we wit-
nessed with our case districts. It may be beneficial to parents
if the fee collection event is conducted simultaneously with

device deployment parent nights.

6.2.6 Repair and Replacement

District personnel spoke about the challenges they face with
maintaining devices. Students and teachers accidentally break
devices and devices malfunction. District leaders have devel-
oped both policies and procedures to address device repair and
replacement. They address both accidental and intentional
damage. The policies and procedures provided direction re-
garding the steps needed to repair or replace the device. District
leaders communicated these policies and procedures in a va-
riety of ways, through official school board policy, forms used

when receiving devices and paying fees, and through guide-
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lines posted on district websites.

In an effort to reduce repair cost and lengthy repair times, the
literature references district technology personnel that train
students to work alongside technicians to repair student and
teacher devices. Districts One and Three personnel spoke exten-
sively about their use of individual school help desks staffed, in
part, by students.

6.2.6.1 Recommendations

We recommend that these policies or procedures be clearly
communicated with parents and staff. District leaders may
want to share them at the same time that fees are collected at
a deployment night with parents. By including the procedures
as official policy would help ensure that repairs and damage

claims are consistently handled between all schools.

District staff can greatly reduce the repair cost and time by
training their own students and teachers with an affinity for
devices to provide support through the district’s help desk sys-
tem. District leaders also need to specify in their policies about
how they classify and address issues with breakage and both

accidental and intentional damage to devices.

0.3 Professional Development

Both teachers and administrators across our case districts par-
ticipated in professional development activities in connection

with their ubiquitous computing programs.

6.3.1 Two Types of Training

These activities targeted two components of teaching with
computers: gaining familiarity with new technology and
methodologies for teaching with technology or “technology
integration.” We believe it is important to consider that in one
case, the new technology provided to teachers was the first time
they were issued technology. In others, teachers had previous

experience using technology they could take home, but it was

a different type of device (iPad or Chromebook). In each case,
the one-to-one initiative involved the deployment of devices to
staff that required training on how to use a new device. In all
but one case, initial professional development efforts primarily
focused on device usage. In District Four, initial professional
development almost exclusively focused on technology inte-
gration. Among the case districts, leaders provided professional

development highlighting a variety of approaches.

6.3.1.1 Recommendations

District leaders need to plan for adequate time to prepare
training resources before devices are deployed. Because each
district’s deployment is unique, research must be conducted
to understand staff and student needs for professional devel-
opment. Whether or not the training for changing pedagogy
is done right from the start, district leaders must address the
changes they wish to see with instruction as part of their profes-

sional development planning and execution.

6.3.2 Vendor Training

Many districts elected to use training services offered by the
technology vendor(s). Comments from technology leaders and
technology coaches across our focus group interviews indicated
that the use of external trainers did not always fully address
their needs. District One uses vendor-supplied training consul-
tants that help with the instructional side of their deployment.
A leader from District One named one consultant in particu-
lar for his high level of expertise, and noted he did not work
for the laptop vendor, but that the laptop vendor outsourced
high-quality professional development. Both District One and
District Three received their vendor training as part of a multi-
year lease agreement. The case districts we studied used vendor
expertise on both technical and instructional issues. Some case
districts used vendor trainers with “train the trainer” models
to provide expertise for technology coaches or other trainers

within a district, so that the new information could be custom-
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tailored to the needs of teachers in their schools.

6.3.2.1 Recommendations

Vendors may be able to offer training with expertise in areas
the district does not already possess. District leaders can also
request vendor training that is specific to their needs. A less
expensive option for district leaders is to use vendor-provided
trainers to train staff that will later coach administrators,
teachers, or technology staff with new expertise customized to

the district staff’s needs.

6.3.3 Summer Training

All of our case districts used break time in the summer to con-
duct training for their ubiquitous computing initiatives. In
many cases, this time was already established for professional
development for previous district initiatives. Leaders from Dis-
trict One recounted the high participation rates from their ini-
tial training, at least in part, because of the teachers’ incentive
of paid time. Districts Two, Three and Four leaders used a por-
tion of the summer training time to cover the familiarity phase

of using the devices.

6.3.3.1 Recommendations

Using a teacher’s summer vacation to offer training was not
a novel idea across our case districts. However, district lead-
ers may consider budgeting for professional development to
include paid time for teacher participation. If district leaders
are just beginning their one-to-one initiative with new devices
unfamiliar to the staff, they should allocate some time to train

teachers on the basic use of the device.

6.3.4 Differentiated Training

Personnel from many case districts spoke of the importance
of differentiating or personalizing training for the needs of

individual teachers. From the literature, we identified several

continua for describing where a teacher may “fit” in relation-
ship to their disposition and abilities with using technology
as a pedagogical tool (LoTI, 2011; Philipp, Flores, Sowder, &
Schappelle 1994; Puentedura, 2013; Rogers, 2003). District
One used post-training surveys to assess the needs of teachers
so they could be placed in subsequent training activities that
matched both their needs and aptitudes. District Three’s tech-
nology coaches offered training sessions in both short (snack-
sized) and long (meal-sized) formats, many times with themes
or workshop titles that was enticing for teachers, e.g. “Deck the
Halls with Apps of Holly.” The technology team in District Four
led sessions in consultation with the pilot school principal with
each grade level of teachers, presumably offering training in a
small group with allowances for individually answering ques-
tions and concerns. District Five described their initial training
as “generic,” providing the same training to all teachers at the
start of their program. After six months into their deployment,
however, training is now designed around specific requests

from teachers.

6.3.4.1 Recommendations

The “quality” criterion with professional development calls
for training to be relevant. The districts across our case studies
each utilized different methods for trying to personalize train-
ing by offering different modalities (after school workshops or
online tutorials), different lengths of time (snacks or meals),
and specificity with topics based on a teacher’s reported needs.
We recommend districts offer differentiated training opportu-

nities for teachers using a variety of modalities.

6.3.5 Online Training

Many districts provided professional development support
online for independent learning by staff, and in some cases,
students. The support came in the form of self-guided courses
with assessments, lists of links and videos for learning more,

and customized video tutorials created by technology coaches.
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6.3.5.1 Recommendations

0.4 Challenges

Creating your own content or listing links to other available
content online helps provide teachers anytime, anywhere sup-
port. In addition to free materials, some district leaders may
elect to use purchased online content to increase the quality

and breadth of their online training library.

6.3.6 Coaching

Throughout our research, it became clear that the role of the
technology coach was indispensable in supporting the success
of a ubiquitous computing initiative. Coaches offered support
in a number of ways, including co-teaching and modeling
using technology in the classroom, by offering after-school or
during-school workshops, offering answers to questions from
teachers via email or instant messaging services, and through
the planning of lessons. Coaches across the case districts often
were former teachers or former staff development experts. Staff
we interviewed from District One was adamant that this role
was developed to provide instructional support, and not tech-
nical support for the initiative. Both District One and District
Four leaders hired new coaches to support their one-to-one

program.

6.3.6.1 Recommendations

Technology coaches need to be employed and dispatched to
schools to provide formal training and support with teaching,
We recommend that technology coaches be available daily to
support teachers. The three technology coaches in District Five
told us they are in their district’s schools “every day.” The tech-
nology plan for District Two called for a coach-to-student ratio
of 1:1000 across their schools. Providing an adequate number
of coaches to support learning and teaching with technology is
a financial obligation district leaders must provide for in their

planning.

During our review of the data collected for this study, we ob-
served challenges by district staff in obtaining funding, garner-
ing support from stakeholders, changing classroom paradigm,

and updating infrastructure.

6.4.1 Funding

Districts that were not able to fund the one-to-one initiative
out of their operational budget had to look for other ways to
fund the program such as with grants, textbook monies, and
stimulus funding to purchase or lease their devices. Some dis-
tricts found the option of leasing the devices beneficial because
it allowed them the opportunity to acquire more technology up

front instead of having to budget over time.

Some district leaders also spoke about the importance of con-
sidering not just the cost of the devices but other expenses
which should be included in the total cost of the program.
Sometimes, these additional costs included infrastructure up-
grades, replacement devices, and software. In addition, ongo-
ing expenses such as professional development, repairs, and
apps were sometimes not included in the total cost. A former
technology director from District One spoke of how they did not
include the cost of stolen or lost chargers in their total cost for
the program. He stated the district spent several thousands of

dollars to replace the chargers.

Some district leaders faced a challenge of securing funding to
scale up the program. In District Three, we learned that the su-
perintendent was seeking additional funding to maintain the
current program and to expand the devices to additional grade
levels. She spoke of securing a grant through her state to cover

the funding for the program for an additional four years.

6.4.1.1 Recommendations

We recommend that district leaders look outside of their op-
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erational budget if they cannot accommodate the cost of the
initiative. Some examples of funding sources include textbook
funds, grants, or donations. District leaders could also consider
leasing and acquire all of the devices at once instead of having
to budget and purchase over a period of time. District leaders
should consider the total cost of the one-to-one initiative when
planning for the program budget. If district leaders are looking
to scale up the program in subsequent years, they should make

allowances for this cost in future financial plans.

6.4.2 Garnering Support

Continually communicating the purpose and vision of the
initiative to all stakeholders to garner their support can be
a challenge. Leaders from District One faced media scrutiny
a few years into the deployment. As a method of combating
the negative portrayal the implementation was receiving,
district leaders showcased positive student use of laptops in a
local cable television network. In District Four, as a response
of school board members questioning the financial viability
of the program, the technology team shared student-created
projects on their iPads to school board members. District Five
engaged teachers in conversation about the creative ways of
using devices in the classroom through a website. Technology
coaches uploaded tutorials and teachers gave personal feed-
back on how the lessons went when using the devices with stu-
dents. District One collected examples of lessons incorporating
twenty-first century skills and compiled them on a website for

other teachers and administrators to access.

6.4.2.1 Recommendations

Leaders should develop multiple ways to communicate the
purpose of their one-to-one programs. This communication
needs to be consistent and presented to all stakeholders in-
cluding local media outlets. District personnel should provide
examples of the types of instruction that is occurring with the

devices. In addition, teachers should be encouraged to share

their technology-based lessons with other teachers across the
district. We liked the examples presented from Districts One
and Five where exemplars of good instruction not only pro-
vided resource support for the district’s teachers, but also dem-
onstrated the types of high quality instruction that was taking

place within those districts.

6.4.3 Changing Teaching Paradigms

The literature references that the introduction of new technol-
ogy will not, in itself, change classroom pedagogy. Despite the
fact that some districts in our study already had mobile com-
puting devices on carts available in limited numbers to stu-
dents before the one-to-one initiative, they had not yet been
able to significantly change pedagogy. District leaders shared
the reality that changing pedagogy was a slow process. Dis-
trict Three’s superintendent said she expected the pedagogi-
cal change to take at least five years. District leaders across all
cases spoke of the patience required to see significant change.
One former principal shared his leadership advice for support-

ing the change: “Apply sustained, quiet pressure.”

District Four leaders focused their professional development at
the start of their initiative on pedagogical change, in concert
with use of technology. District Five waited for teacher comfort
to increase with the new technology before delivering training
on project-based learning, in line with the “comfort first” and
“pedagogy second” approach used in our other three case dis-

tricts.

Both Districts One and Five utilized online blogs for sharing
lesson ideas and resources to further their teachers” learning,
Leaders in other districts helped differentiate their training
methods by posting resources online recommended by their
technology coaches, by changing the length and format of
training sessions after school, and by designing training ses-

sions based on articulated teacher needs.
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6.4.3.1 Recommendations

District leaders should make sure there is a professional de-
velopment plan in place to address changing teaching para-
digms. The TPACK model recommends that professional devel-
opment focus on three areas of knowledge: pedagogy, content,
and technology. We liked District One’s catalog of twenty-first
century skill-embedded lessons by their teachers. District lead-
ers should also be cognizant of a teacher’s comfort level of
using technology for instruction and design subsequent train-
ing programs based on their needs. District leaders should also
understand that this change will take some time but to con-
tinue providing differentiated training for teachers until this

goal is reached.

0.4.4 Infrastructure

Many district personnel across our study had to modify their
current infrastructure prior to starting their one-to-one ini-
tiatives. Some districts already had wifi capabilities and had
completed pilot programs to test the functionality of the net-
work and servers on their current system. However, personnel in
some districts realized they had to add additional resources to
support the program even after the pilots. A District One tech-
nology coach spoke of underestimating the effects of so many
teachers and students connecting to the school’s network over-
saturating their wireless access points. Districts One and Four
personnel secured the expertise of outside experts to prepare
for the expected impact the one-to-one implementation would
have on bandwidth and wireless saturation. District Three tech-
nology staff deploying iPads sought support from both Apple
and peer districts in their struggles with iPad deployments
using mobile device management tools and syncing carts be-

fore Apple’s latest upgrades.

6.4.4.1 Recommendations

District leaders should carefully analyze their current infra-

structure during the planning stages of a one-to-one program.
This should include reviewing the current network bandwidth
and wireless capabilities at all school buildings. Technology
personnel may solicit input from outside experts, including
vendors, to assess the current infrastructure of the district. After
the aspects of the district’s infrastructure have been updated, a
pilot program should be conducted before deploying devices to

all students.

6.5 Conclusion

Combined with our logic model depicting the stages of imple-
mentation for a ubiquitous computing program, we trust that
our recommendations, drawn from both the literature and our
analysis of qualitative data collected from five case districts,
can help a school district approach a new one-to-one initiative

with confidence and optimism.

6.5.1 Limitations of this Evaluation

The districts in our study were chosen based on their diversity.
The members of our team connected with district contacts that
were familiar through our own professional relationships or
through connections with our capstone committee members.
Despite the fact that all the interview participants were involved
in the initiatives, the district contacts selected the interview
participants and this resulted in incongruity of focus groups
across the case districts. Some potential participants could not
be interviewed due to conflicting schedules even though the

district contact had invited them.

The interview process also offered some limitations. Our in-
terviews took place in individual and focus group settings.
Interviews were conducted in one sitting with follow-up ques-
tions asked over email. In some instances, not all participants
could stay the entire length of time of the focus group and the
dynamics of the group changed slightly as people came and

left. Follow-up questions were sent through email but not all
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responses came back before the end of the study. Also, the data
obtained in both individual and focus group interviews were
self-reported and partially verified by other participants in the
interviews. However, most of the data were individual reflec-
tions of perceived experiences, which could not be substanti-

ated.

Follow-up questions sent to District Two by email were not
answered directly by interview participants, although we did
receive requested feedback from interview participants after
submitting the district profile for review. Feedback on the pro-
file sent to District Five was not provided. The lack of com-
munication from District Five after our interview prevented us,
likewise, from getting clarification related to the details of their

funding choice.

Finally, the documents provided by the districts varied and not
all district contacts granted us copies of the requested docu-
ments. Although we have a significant number of artifacts,
we were limited to analyzing only what had been provided or

found by a member of the research team on district websites.

6.5.2 Recommendations for Future Evaluations

Future evaluations could help districts determine what the best
course of action is for planning a ubiquitous computing ini-
tiative. Our recommendations include conducting classroom
observations, interviewing students and teachers, and modify-
ing the interview setting. These data collection efforts were not
undertaken in this study due to the allotted time provided for

the research.

In our study, the team conducted some informal observations
and spoke to teachers and students in three districts. These ob-
servations were not included in the data because observation
was not part of the study design nor were we invited to visit

the schools in all districts. The small number of observations

we did conduct influenced our lens for analyzing the interview
data from that district and we realize the importance of match-

ing up interviewee beliefs and actual practice in schools.

In addition, we recommend researchers interview teachers
and students and gather their perspectives about challenges
and successes related to the initiative. In our study, some dis-
trict leaders were able to express some concerns made by the
teachers in their district, but adding the student and teacher
viewpoints would have resulted in a more comprehensive data

collection.

Finally, interviews should be conducted over multiple settings.
Based on our own interview experiences, we would recommend
a small focus group of like-status staff where the interviewers
ask three or four over-arching questions. Then one on one in-
terviews could take place to gather individual perceptions. We
believe this double interview approach would allow the inter-
viewer to gather group dynamic data, as well as allow for mul-
tiple viewpoints on each question without one strong person

influencing the responses.

The findings of our study are not revolutionary in the literature
of one-to-one initiatives available. However, the case studies
of the districts we have studied paint five individual, realistic
pictures of how district leaders have been able to bring tech-
nology into students’” hands and change classroom pedagogy.
Our study can help other districts contemplating the leap into
ubiquitous computing understand that different districts with
different needs and student populations can all reach similar

goal of using technology as the tool to improve instruction.
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Appendix A

VIRGINIA COMMONWEALTH UNIVERSITY

1:1 COMPUTING STUDY

Introduction

VCU’s School of Education has an Ed.D in Education Leadership program that asks students to
finish their program with original research in a capstone program. Our four-person team is
studying 1:1 computing initiatives. We’re interested in interviewing administrators in districts
that have already had experience with 1:1 computing. In short, this is what we’re after, and would
invite your participation:

What were the successes of your program?

What might other districts find challenging?

How do you support the program with professional development?
What policies and procedures do you use to support the program?

We’re interested in interviewing administrators who manage and plan for your initiative. Our
period of data gathering will be September, 2013-January, 2014. Details about our research
program follow.

Purpose

We are conducting a multiple-site case study on the implementation of 1:1 computing in schools,
and where applicable, districts. We are interested in learning about the goals, the challenges and
successes experienced in these initiatives, the policies used to support the initiative, and steps
taken to provide quality professional development.

Data collected through interviews with key personnel in these schools or districts will be provided
in a write up and analysis to participants. The identity of schools or districts can be anonymized
without an impact on our study. The purpose for our study is to paint a picture of what
implementing 1:1 initiatives look like from across the perspective of different environments and
through using different devices (laptops, mobile devices).

Data collection will be carried out through group or one-on-one interviews with key personnel
responsible for the implementation of instruction with technology. Personnel might include
technology directors, directors of instruction, directors of professional development, directors of
instructional technology, instructional technology resource teachers or mentors, or comparable
positions, and building principals or assistant principals.

We will also collect documents so we may analyze these policies, forms, and procedures that
relate or support the 1:1 computing program.

The scope of our study will not collect data from teachers or from students. Our data collection
will not include classroom observations or discussions with parents. Our study will only concern
administrators and personnel directly involved in the program and professional development
efforts.
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Research Method

We will apply a multi-case approach of our topic (one-to-one initiative deployments) from the
perspectives of each locality (including specific features of each implementation, based on the
population(s) served, or the types of devices deployed).

Data will be collected in order to develop a story of what is happening in each location. We will
then analyze what has happened and compare the commonalities and differences among the
cases.

The two methods used will be interviews of stakeholders involved in the execution of programs
and the analysis of documents gathered used to support programs.

Interviews may consist of face to face, phone, or VOIP-based (e.g. Skype) sessions . We will send
interview questions ahead of the agreed upon interview session times. This will allow the
participants time to consider the questions in advance of the formal, recorded interviews.

If the opportunity arises for us to conduct informal observations of the technology integration in
action, we will do so with the purpose to better understand the flavor of implementation at the
school or district, with permission and approval of the participants in advance. Any observations
will not involve data collection, but will be used for our own understanding as researchers.

We will also ask for a key number of documents. Documents may include: acceptable use policies,
communication with stakeholders (students/teachers/parents), such as letters, forms, rules,
disciplinary decisions/regulations, insurance agreements, and copies of training materials from
meetings with teachers, students and/or parents. Professional development plans/documentation
delivered to teachers, reports of end of year number of trainings and how many teachers

attended may also be collected and analyzed, if available.

How You Can Help

If you are willing to assist us with this study during the 2013-14 SY, please reply to this message
and we will follow up with you soon to make arrangements for a visit to your location to conduct
the interview portion of our data collection. We thank you in advance for considering to
participate in this study, and we hope that the data collection we perform will be helpful to you in
your continued implementation of one-to-one computing.
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1/19/2014 https://irb.research.vcu.edu/irb/Doc/0/TPGB1LDTM3D45F HRN2TM8K3G9D/fromString .html

COMMONWEALTH UNIVERSITY

Make it real.

Office of Research

Office of Research Subjects Protection
BioTechnology Research Park

800 East Leigh Street, Suite 3000
P.O. Box 980568

Richmond, Virginia 23298-0568

(804) 828-0868
Fax: (804) 827-1448

TO: Charol Shakeshaft, PhD

CC: Derrick Deloatch, John Hendron, Eun Kim, Shawnya Tolliver

FROM: VCU IRB Panel B

RE: IRB HM20000320 Blended Learning Scale-Up Case Study Analysis of 1:1

On 1/16/2014, the referenced research study was approved by expedited review according to 45 CFR 46.110, Categories 6 and 7, by VCU IRB
Panel B.

* The information found in the electronic version of this study’s smart form and uploaded documents now represents the currently approved study,
documents, informed consent process, and HIPAA pathway (if applicable). You may access this information by clicking the Study Number above.

This approval expires on 12/31/2014. Federal Regulations/VCU Policy and Procedures require continuing review prior to continuation of approval
past that date. Continuing Review notices will be sent to you prior to the scheduled review.

If you have any questions, please contact the Office of Research Subjects Protection (ORSP) or the IRB reviewer(s) assigned to this study.
The reviewer(s) assigned to your study will be listed in the History tab and on the study workspace. Click on their name to see their contact information.

Attachment — Conditions of Approval

Conditions of Approval:

In order to comply with federal regulations, industry standards, and the terms of this approval, the investigator must (as applicable):

1. Conduct the research as described in and required by the Protocol.
2. Obtain informed consent from all subjects without coercion or undue influence, and provide the potential subject sufficient opportunity to consider
whether or not to participate (unless Waiver of Consent is specifically approved or research is exempt).

https:/firb.research.vcu.edu/irb/Doc/0/TPGB1LD TM3D45F HRN2TM8K3G9D/fromString .html 12
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1/19/2014 https:/firb.research.vcu.edu/irb/Doc/0/TPGB1LDTM3D45F HRN2TM8K3G9D/fromString .html

3. Document informed consent using only the most recently dated consent form bearing the VCU IRB “APPROVED” stamp (unless Waiver of
Consent is specifically approved).

4. Provide non-English speaking patients with a translation of the approved Consent Form in the research participant's first language. The Panel must
approve the translated version.

5. Obtain prior approval from VCU IRB before implementing any changes whatsoever in the approved protocol or consent form, unless such
changes are necessary to protect the safety of human research participants (e.g., permanent/temporary change of P1, addition of
performance/collaborative sites, request to include newly incarcerated participants or participants that are wards of the state, addition/deletion of
participant groups, etc.). Any departure from these approved documents must be reported to the VCU IRB immediately as an Unanticipated
Problem (see #7).

6. Monitor all problems (anticipated and unanticipated) associated with risk to research participants or others.

7. Report Unanticipated Problems (UPs), including protocol deviations, following the VCU IRB requirements and timelines detailed in VCU IRB
WPP VIII-7:

8. Obtain prior approval from the VCU IRB before use of any advertisement or other material for recruitment of research participants.

9. Promptly report and/or respond to all inquiries by the VCU IRB concerning the conduct of the approved research when so requested.

10. All protocols that administer acute medical treatment to human research participants must have an emergency preparedness plan. Please refer to
VCU guidance on http/www.research.veu.edu/irb/guidance.htm.

11. The VCU IRBs operate under the regulatory authorities as described within:
a. U.S. Department of Health and Human Services Title 45 CFR 46, Subparts A, B, C, and D (for all research, regardless of source of funding)
and related guidance documents.
b. U.S. Food and Drug Administration Chapter I of Title 21 CFR 50 and 56 (for FDA regulated research only) and related guidance documents.
c. Commonwealth of Virginia Code of Virginia 32.1 Chapter 5.1 Human Research (for all research).

https://irb.research.vcu.edwirb/Doc/0/TPGB1LD TM3D45FHRN2TM8K3G9D/fromString .html 22
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VIRGINIA COMMONWEALTH UNIVERSITY

September 14, 2013

Person’s Name
Person’s Institution
Address

City, State, Zip

Memorandum of Understanding - VCU Capstone Project

Thank you for agreeing to assist us with our multiple-site case study on the implementation of
1:1 computing in schools, and districts. We are interested in learning about the goals of your
initiative, the challenges and successes experienced in these initiatives, the policies used to
support the initiative, and steps taken to provide quality professional development.

The audience for our project is schools and districts that may be considering starting 1:1
computing programs. We believe this research will help those schools and districts make
understand the implementation process.

Data collection will begin in September and be completed by December, 2013. While we want to
make your involvement as easy as we can, we will need your help in identifying documents,
communicating your agreement to cooperate in the research to targeted audiences, and
identifying spaces in your district where we might conduct interviews and focus groups. The
following are the activities in which we will engage to make sure our case study is complete.

1. Identify and share published and unpublished documents used as part of the 1:1 computing
program implementation, including (but not limited to, in case you have other important
documents):

a. Acceptable Use Policy,

b. official communications with parents, students, and teachers (letters, rules, insurance
agreements, training materials, etc.),

c. professional development plans or documentation, if it exists (i.e., reports about how
many sessions were offered, and how many staff participated);

2. Facilitate, as necessary, interview and focus group cooperation and location. We will be
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conducting group or individual interviews (face to face or via electronic means such as Skype or
Google Hangout) with key school or district stakeholders, including:

a. director of technology,

b. director of instruction,

c. director of professional development,

d. principals or assistant principals,

e. instructional technology resource teachers,

f. director of instructional technology,

g. or any other key stakeholders with comparable titles or roles within the program.

These interviews may be followed by clarification queries, most often through email.

Our capstone team, with the advisement of VCU School of Education professor Dr. Charol
Shakeshaft, will deliver to you a report summarizing our research at your school or district. We
believe this will help you by having an uninterested, third party examine your 1:1 computing
program. The report will be delivered by April 1, 2014 and include:

1. A summary of the analysis of the documents received,
2. A summary with themes and discussion of the transcribed interviews.

Participant districts and individuals will be identified in the case, unless you would like us to
provide pseudonyms.

We will not collect data from teachers or from students. Our data collection will not include
classroom observations or discussions with parents. Our study is focused on the experiences of
administrators and personnel directly involved in the implementation and administration of the
program.

Thank you in advance for your cooperation with our study.
Charol Shakeshaft, Ph.D.,
Capstone Chair - VCU School of Education

district/school agrees to the terms of this research study.

School or District Research Officer Date
or Superintendent
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Virginia Commonwealth University
Ed.D. in Educational Leadership Capstone Program

Scaling Up Blended Learning:
Case Study Analyses of One-to-One Computing Initiatives

Shawnya Tolliver Derrick Deloatch

Angie Kim

Our multiple case study will look at ubiquitous
computing environments across districts with a focus

on challenges and successes with implementation. Our

VIRGINIA COMMONWEALTH UNIVERSITY

www.soe.vcu.edu research is the final component of a doctoral program in

educational leadership. We bring a diverse amount of

practical experience in education towards this endeavor.

John Hendron
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Meet the Team

Dr. Charol Shakeshaft, Director

Charol Shakeshaft is professor in the Department of Education Leadership at
Virginia Commonwealth University in Richmond, Virginia. Charol is the

author of three books and over 200 referred articles and papers, many of

which have received national and state awards. Her research focuses on

three strands of inquiry: Women in leadership; educator sexual misconduct;
and learning outcomes with technology delivery. Dr. Shakeshaft is the

recipient of a $5.2 million grant to develop state of the art principal preparation
to include the first immersive, interactive and web-enabled computer simulation
for school administrators.

Derrick Deloatch, doctoral candidate

Derrick has devoted his life to educating others. He began his career at Brookland Middle
School in Henrico County as an 8th grade science teacher. After spending 9 years in the
classroom, he decided to enter administration. He received his first administrative appointment
as an assistant principal at Mills E. Godwin High School in 2006. Derrick returned to Brookland
Middle School in 2011 as the principal. He is looking forward to utilizing the knowledge gained
through the Ed.D program at VCU to enhance his leadership skills. More information about
Derrick’s development as a leader can be found through visiting his online portfolio at
derrickdeloatch.wordpress.comy/.

John Hendron, doctoral candidate

John is a passionate learner. As supervisor of instructional technology for Goochland County
Public Schools, he works as an instructional leader, developing the division’s technology plan,
planning and delivering technology integration workshops, and adds value to his job through his
skills in graphic design and photography. John has served on the board of the Virginia Society
for Technology in Education, through which he earned the Making IT Happen Award, an
international honor, in December, 2012. You can learn more about John's educational journey in
the Ed.D. program through VCU at johnghendron.wordpress.com.

Angie J. Kim, doctoral candidate

Angie is a reflective learner. She began reflecting as a teacher in a second grade classroom
and then taught a year in fourth grade. An opportunity opened up to become an administrator
as the Resource Teacher at an elementary school in Henrico. The following year, she became
the Assistant Principal and held that position for three years. Angie is looking forward to taking
all of the learning from the past two years of the Educational Leadership Program and putting it
into practice for the Mobile Computing Capstone. You can see examples of Angie's growth and
learning on her portfolio site: angiejkim.wordpress.com.

Shawnya Tolliver, doctoral candidate

Shawnya is an innovative educator who has spent the last 21 years inspiring
elementary students. Her career began with 11 years of engaging kindergarten
and second grade students in learning with two years in Burlington, North
Carolina and nine years at Arthur Ashe Elementary with Henrico County
Public Schools. Shawnya has worked at Highland Springs Elementary School
in Henrico County for the past ten years. She began as the resource teacher
for the first three years. She then moved into the role of assistant principal
for five years and is now is principal, since 2011. As Shawnya begins her
third year in VCU's Ed.D. Program she eagerly looks forward to applying the
knowledge she has gained to her future educational endeavors. More
information about Shawnya's journey can be found at
shawnyatolliver.wordpress.com/

June, 2013 - May, 2014
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VIRGINIA COMMONWEALTH UNIVERSITY

September 30, 2013

To the participants of <school district>,

Thank you for your willingness to be interviewed for our doctoral study on 1:1
computing in schools. We’re hoping that the insights you share with us will guide
and inform other schools/ districts that seek to implement a 1:1 computing
initiative.

Below are questions we will be asking during the interview. Please take a
moment to read the question over before the interview.

Thank you in advance for the opportunity to hear your perspectives and gather
your insights about the one-to-one computing initiative in your district/school.
We look forward to seeing you in the interview.

Interview Topics

Planning steps in rollout

Policies to support initiative

Professional development activities, plans, and programs
Challenges at each step of the rollout

Successes in implementation

Definition of success

Technology, instructional, learning, and implementation goals
Recommendations for other districts
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Interview Questions
(Additional follow up questions may be asked in the interview or through email
after the interview based on the answers.)

1. As we seek to learn more about your school or district, how would you
describe your schools (district) to a family who was considering moving in
the area?

2. For the record, at what schools and grade levels have your currently
deployed your technology?

3. With regards to your computing initiative, what steps did you go through to
plan for your rollout?

4. What new policies did you implement to support the initiative?

What were some of the professional development activities and programs

created to support the administrators and teachers prior and during the

implementation of the devices?

What challenges have you faced?

What criteria are you using to determine the success of the 1:1 program?

What have you been most successful with in your implementation?

. What were the goals for your 1:1 program?

10 What would you recommend for another district starting a 1:1 program?

(O3}

© o N o

If you have any questions or concerns about this process, feel free to contact us
ahead of our scheduled interview time on <date and time>. Before our interview
session begins, you will have the opportunity to review and sign a consent form.
Thank you again for agreeing to participate in this research study.

Angie Kim, VCU Doctoral Candidate contact for <district>

Additional VCU contacts:

Dr. Charol Shakeshaft, Professor,
cshakeshaft@vcu.edu, 804-828-1940 or 804-752-2413

Derrick Deloatch, Doctoral Candidate,
ddeloatch@mymail.vcu.edu, 804-539-1140;

John Hendron, Doctoral Candidate,
hendronjg@mymail.vcu.edu, 804-405-0487;

Angie Kim, Doctoral Candidate,
ejkim@mymail.vcu.edu, 804-304-6173;

Shawnya Tolliver, Doctoral Candidate,
jonesss3@mymail.vcu.edu, 804-502-3025.
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VIRGINIA COMMONWEALTH UNIVERSITY

Date

To the participants of Schools,

Thank you for your willingness to be interviewed for our doctoral study on 1:1 computing in
schools. We’re hoping that the insights you share with us will guide and inform other schools/
districts that seek to implement a 1:1 computing initiative.

Below are questions we will be asking during the interview. Please take a moment to read the
question over before the interview.

Thank you in advance for the opportunity to hear your perspectives and gather your insights
about the one-to-one computing initiative in your district/school. We look forward to seeing you
in the interview.

Interview Topics

Planning steps in rollout

Policies to support initiative

Professional development activities, plans, and programs
Challenges at each step of the rollout

Successes in implementation

Definition of success

Technology, instructional, learning, and implementation goals
Recommendations for other districts
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Interview Questions
(Additional follow up questions may be asked in the interview or through email after the
interview based on the answers.)

1. Could you describe your district before the 1:1 implementation?

2. For the record, at what schools and grade levels have you currently deployed your technology?
3. What were the major milestones in the planning process?

4. What were the long-term and short-term goals for your 1:1 program?

5. What were some of the professional development activities and programs created to support
the administrators and teachers prior and during the implementation of the devices?

6. What new policies did you implement to support the initiative?

7. What challenges have you faced?

8. What criteria are you using to determine the success of the 1:1 program?

9. What have you been most successful with in your implementation?

10. If you could do it all over again, what would you do differently?

If you have any questions or concerns about this process, feel free to contact us ahead of our
scheduled interview time on . Before our interview session begins,
you will have the opportunity to review and sign a consent form. Thank you again for agreeing to

participate in this research study.

Dr. Charol Shakeshaft, Professor,
cshakeshaft@vcu.edu, 804-828-1940 or 804-752-2413

Derrick Deloatch, Doctoral Candidate,
ddeloatch@mymail.vcu.edu, 804-539-1140;

John Hendron, Doctoral Candidate,
hendronjg@mymail.vcu.edu, 804-405-0487;

Angie Kim, Doctoral Candidate,
ejkim@mymail.vcu.edu, 804-304-6173;

Shawnya Tolliver, Doctoral Candidate,
jonesss3@mymail.vcu.edu, 804-502-3025.
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Appendix C: Consent Form for Interviews
RESEARCH SUBJECT INFORMATION AND CONSENT FORM

TITLE: BLENDED LEARNING SCALE-UP: CASE STUDY ANALYSIS OF 1:1
COMPUTING INITIATIVES

VCU IRB NO.: HM20000320
SPONSOR: none

If any information contained in this consent form is not clear, please ask the study staff to
explain any information that you do not fully understand. You may take home an
unsigned copy of this consent form to think about or discuss with family or friends before
making your decision.

PURPOSE OF THE STUDY

The purpose of the study is to explore the planning and implementation of one-to-one
computing in schools. In a one-to-one or ubiquitous environment, schools provide a
computing device to each student and in most cases, the devices are allowed to go home.
Our focus will include how school and district stakeholders conduct professional
development with teachers, how administrators communicate with parents and other
stakeholders, what policies and procedures support the one-to-one computing, and what
stakeholders schools cite as challenges and successes with implementing one-to-one
computing initiatives.

You were selected to participate in this study because of your direct involvement with the
implementation of the one-to-one program in your district.

DESCRIPTION OF THE STUDY AND YOUR INVOLVEMENT

If you decide to be in this research study, you will be asked to sign this consent form.
In this study, you will be asked to participate in an interview or focus group to provide
feedback regarding your district’s one-to-one implementation. The questions will focus
on the following seven themes: 1) planning steps in rollout, 2) policies to support the
initiative, 3) professional development activities, plans, and programs, 4) challenges at
each step of the rollout, 5) successes in implementation, 6) definition of success, 7)
technology, instructional, learning, and implementation goals, 8) recommendations for
other districts.

The meetings will be digitally recorded so we have accurate appraisal of the interview,
but no names will be recorded. Based on the findings during the course of this study, you
may be asked to provide further clarification through a follow-up interview, email, or
phone call.

By signing this consent form, you acknowledge that any optional observation offered to

[Version #2 (with IRB identification) - January 22, 2014] Page 1 of 4
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the research team in a school setting with students or teachers cannot and will not be used
for the purpose of this study. Observations will not involve any data collection.

RISKS AND DISCOMFORTS
The risk and discomforts are minimal in this study. Participants can decline to participate
or answer certain questions if they choose at any time during the interview.

BENEFITS TO YOU AND OTHERS

You may not get any direct benefit from this study, but the information we learn from
people in this study may help others design better programs for schools involved in
ubiquitous computing programs.

COSTS

There is no monetary cost to participating in this study. Interviews will take about an
hour and additional time may be requested for follow up questions either through email,
phone call, or a face-to-face interview time.

CONFIDENTIALITY

Potentially identifiable information about you will consist of interview notes and
recordings, and names as they may appear in documents submitted for analysis. The
identities of the participants will be removed from

summaries and analysis. Initials will be used in interview transcripts. All personal
identifying information will be kept in password protected files and these files will be
deleted at the conclusion of our study Other records, including research notes maintained
by the investigators, will be kept in password-protected files and will be destroyed at the
end of the study Documents collected from schools, such as acceptable use policies and
technology plans, will be kept indefinitely. Access to all data will be limited to study
personnel. The safety of electronic documents is monitored by Virginia Commonwealth
University through protocols in conjunction with Google Apps for Education. It operates
over an encrypted network connection with a rigorous password protection by the
university.

What we find from this study may be presented at meetings or published in papers, but
your name will not ever be used in these presentations or papers.

The name of your school or district (division) may be used as part of this study. Your
district representative may choose to keep the name of your school or district confidential
after reviewing the summary of our data collection presented in January, 2014.

The group sessions will be audio recorded, but no names will be recorded. At the
beginning of the session, all members will be asked to use initials only so that no names
are recorded. The recording and the notes will be stored in a password protected
electronic files. After the information from the recording is typed up, the recording will
be destroyed.

[Version #2 (with IRB identification) - January 22, 2014] Page 2 of 4
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VOLUNTARY PARTICIPATION AND WITHDRAWAL

You do not have to participate in this study. If you choose to participate, you may stop at
any time without any penalty. You may also choose not to answer particular questions
that are asked in the study.

Your participation in this study may be stopped at any time by the study staff or the
sponsor without your consent. The reasons might include:

e the study staff thinks it necessary for your health or safety;

e you have not followed study instructions;

e the sponsor has stopped the study; or

e administrative reasons require your withdrawal.

QUESTIONS
If you have any questions, complaints, or concerns about your participation in this
research, contact:

Dr. Charol Shakeshaft, Professor,
cshakeshaft@vcu.edu, 804-828-1940 or 804-752-2413
and/or
Derrick Deloatch, Doctoral Candidate,
ddeloatch@mymail.vcu.edu, 804-539-1140;
John Hendron, Doctoral Candidate,
hendronjg@mymail.vcu.edu, 804-405-0487,
Angie Kim, Doctoral Candidate,
ejkim@mymail.vcu.edu, 804-304-6173;
Shawnya Tolliver, Doctoral Candidate,
jonesss3@mymail.vcu.edu, 804-502-3025.

The researcher/study staffs named above are the best persons to call for questions about
your participation in this study.

If you have any general questions about your rights as a participant in this or any other
research, you may contact:

Office of Research

Virginia Commonwealth University
800 East Leigh Street, Suite 3000
P.O. Box 980568

Richmond, VA 23298

Telephone: (804) 827-2157

Contact this number for general questions, concerns or complaints about research. You
may also call this number if you cannot reach the research team or if you wish to talk
with someone else. General information about participation in research studies can also
be found at http://www.research.vcu.edu/irb/volunteers.htm.
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This Box for IRB Office Use Only
Do Not Delete or Revise
Template Rev Date: 5-15-12

CONSENT

I have been given the chance to read this consent form. I understand the information
about this study. Questions that I wanted to ask about the study have been answered. My
signature says that I am willing to participate in this study. I will receive a copy of the
consent form once I have agreed to participate.

Participant name printed Participant signature Date
Name of Person Conducting Informed Consent Date
Discussion / Witness *

(Printed)

Signature of Person Conducting Informed Consent Date

Discussion / Witness

Principal Investigator Signature (if different from above) Date

[Version #2 (with IRB identification) - January 22, 2014] Page 4 of 4
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Appendix H

<District>
Document Checklist

0 Acceptable Use Policy (for both staff and students, if they are
separate documents)

0 Technology plan

0 Professional development plans

0 Handouts/website tutorials shared at professional development

0 Any brochures regarding the 1:1 program shared with the
community

0 Parent Communication Letter/Flyer for informational session

0 Principal letter/communication with parents regarding 1:1

0 Permission forms parents signed related to technology (bringing
home device, setting up email access, etc.)

0 Policies/procedures related to discipline

0 Rules or guidelines created for students using technology

0 Lessons or training for students based around Digital Citizenship or
Internet Safety

0 Purchase agreement with vendor

Please submit these documents no later than <Date> to
<team member email>

Thank you for your willingness to help us with this study and ultimately, help
other educators interested in launching ubiquitous computing initiatives!
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Appendix I

Interview Procedure and Questions to Read During Interview

Hello, I'm , (second person), (third person), & (fourth person). We are fellow
educators and doctoral students in Educational Leadership at VCU. Thank you for graciously

agreeing to allow us to gather your perspectives about practices related to the one-to-one
computing initiative in your district/school.

We’re hoping that the insights you share with us will guide and inform other schools/ districts
that seek to implement a one-to-one computing initiative.

We are audio recording this session, but know that we will remove any personal identifiers when
we transcribe the recording. In other words, we promise confidentiality and your anonymity as
we work with the data we are gathering. (However, please be aware that you are in a group
setting, and we cannot guarantee that everyone else in this room will abide by these same
guidelines.) If, at any time, you have second-thoughts about what you have said during this
interview, you may ask to have your comments removed from the transcript.

We hold ourselves to high professional standards and plan to use this experience to provide
fellow educators undertaking one-to-one initiatives information to guide their implementation.
Thank you in advance for the opportunity to hear your perspectives and gather your insights
about the one-to-one computing initiative in your district/school.

*Hand out consent form and group sign in form
Interview Questions

Planning steps in rollout

Policies to support initiative

Professional development activities, plans, and programs
Challenges at each step of the rollout

Successes in implementation

Definition of success

Technology, instructional, learning, and implementation goals

Recommendations for other districts

Interview Questions
1. As we seek to learn more about your school or district, how would you describe your schools
(district) to a family who was considering moving in the area?
a. Demographics
b. SOL/test scores
c. Community
2. For the record, at what schools and grade levels have you currently deployed your technology?
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3. With regards to your computing initiative, what steps did you go through to plan for your rollout?
What were some of the professional development activities and programs created to support the
administrators and teachers prior and during the implementation of the devices?

a. How much advanced planning did you do?

b. Are you following a prescribed plan?

c.  How much of your PD was provided by an outside vendor?

d. How much of the PD was specific to the platform of technology you chose?

5. What new policies did you implement to support the initiative?

a. Did you have to update your AUP?
b. Do you have an equipment loan policy?
¢.  Did you change any policies dealing with discipline?
6. What challenges have you faced?
a. Why do you think you faced these?
b.  What could you have done to avoid these challenges?
7. What criteria are you using to determine the success of the 1:1 program?
a. What sorts of evaluations have been completed, and/or being planned?
8. What have you been most successful with in your implementation?
9. What were the long term and short term goals for your 1:1 program?
a. (Was it constructivist learning?)
b. (If not constructivist): Do you have goals yet to fulfill?
c. How long do you think you will need to realize these goals?
d. Technology goals?
e. Instructional goals?
10. What would you recommend for another district starting a 1:1 program?
a. Would you recommend the same platform type? (Why?)
b. Anything about your planning stages?
c.  Anything about professional development?
d. Anything about being better prepared?

Thank participants for their time. Ask if they have anything else they want to add that we didn’t
touch on.
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Appendix ]

REVISED
October 19, 2013
Interview Procedure and Questions to Read During Interview
*Hand out or have in place the Team Member Flyer and Interview Q’s
*Ask participants to introduce themselves and their job titles before turning on recording. Create
seating chart.

TURN ON RECORDING DEVICE NOW

Hello, I'm , (second person), (third person), & (fourth person). We are fellow
educators and doctoral students in Educational Leadership at VCU. Thank you for graciously
agreeing to allow us to gather your perspectives about practices related to the one-to-one

computing initiative in your district/school.

We’re hoping that the insights you share with us will guide and inform other schools/ districts
that seek to implement a one-to-one computing initiative.

We are audio recording this session, but know that we will remove any personal identifiers when
we transcribe the recording. In other words, we promise confidentiality and your anonymity as
we work with the data we are gathering. (However, please be aware that you are in a group
setting, and we cannot guarantee that everyone else in this room will abide by these same
guidelines.) If, at any time, you have second thoughts about what you have said during this
interview, you may ask to have your comments removed from the transcript.

We hold ourselves to high professional standards and plan to use this experience to provide
fellow educators undertaking one-to-one initiatives information to guide their implementation.
Thank you in advance for the opportunity to hear your perspectives and gather your insights
about the one-to-one computing initiative in your district/school.

*Hand out consent form
Interview Questions

Planning steps in rollout

Policies to support initiative

Professional development activities, plans, and programs
Challenges at each step of the rollout

Successes in implementation

Definition of success

Technology, instructional, learning, and implementation goals

Recommendations for other districts
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1. (Overall History) Could you describe your district before the 1:1 implementation?
o How would you describe the teaching styles before the 1:1?
e What types of technology did you have?
o  What did your infrastructure look like before?
o What types of software/subscriptions were used with students?
2. (Overall History) For the record, at what schools and grade levels have you currently deployed
your technology?
o Why did you choose that device and grade level?
3. (RQ #1 Policy, #2 PD) What were the major milestones in the planning process?
® When did you start considering this?
How did you get funding for the initial implementation?
How do you sustain the funding?
How did you convince the tax paying community that this was a valuable use of resources

How did you know your school was ready fora 1:1?
e How did you decide on staff development? Who is leading it?

4. (RQ #2 PD) What were the long-term and short-term goals for your 1:1 program?
e (Was it constructivist learning?)

(If not constructivist): Do you have goals yet to fulfill?

How long do you think you will need to realize these goals?

Technology goals?

Instructional goals?

e Financial goals?
5. (RQ #2 PD) What were some of the professional development activities and programs created
to support the administrators and teachers prior and during the implementation of the devices?
e How much advanced planning did you do?
e Are you following a prescribed plan?
e How much of your PD was provided by an outside vendor?
o How much of the PD was specific to the platform of technology you chose?
6. (RQ #1 Policy) What new policies did you implement to support the initiative?
® Did you have to update your AUP?
e Do you have an equipment loan policy?
e Did you change any policies dealing with discipline?
7. (RQ #3 Challenges) What challenges have you faced?
® Any other challenges?
o Why do you think you faced these?
e What could you have done to avoid these challenges?
8. (RQ #1 Policy, #2 PD) What criteria are you using to determine the success of the 1:1
program?
e What sorts of evaluations have been completed, and/or being planned?
® Who is doing the evaluation? How many times? Is it going to be re-evalauted?
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e How did you come to decide on that criteria?
® [Were there pressures for other approaches?
® Are you willing to share the evaluation with us?
9. (RQ #1 Policy, #2 PD) What have you been most successful with in your implementation?
10. (RQ #3 Challenges) If you could do it all over again, what would you do differently?
Would you recommend the same platform type? (Why?)
Anything about your planning stages?
Anything about professional development?
Anything about being better prepared?
What would you recommend for another district starting a 1:1 program?

Is there anything else you would like to add that we didn’t cover?

We had sent a list of documents we would like to collect in relation to your one to one initiative.
Are any of those ready for us to collect at this time?
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Appendix K

District Two Follow Up Questions

1. When you started the eMates pilot in the late 1990s, you mentioned starting grades 4 and 8.
Why were these grades chosen? Was there a plan to expand outward from these grades?

2. You mention that now with the iPads that teachers have moved to the role of facilitator. How
specifically, do you see that happen? Is it in some new type of classroom behavior? In
lesson plans (and how if in lesson plans), or in the ways they use technology?

3. One of your ITRTs mentioned that with iPads in the hands of kids, instead of computers on
carts, that using technology was more convenient. How does learning, however, change in this
newer, student-carrying tech, scenario? Does the convenience afforded teachers without
using carts increase their use of tech? How students or teachers use tech?

4. One of the ITRTs mentioned that with the iPads, a lot of worksheets have gone away. “With
the iPads, we can disaggregate the data from the worksheets.” My guess is, she was referencing a
tool like iXL which collects student responses to math questions, and then teachers could track
student progress, based on a standard, or individual question. Does the iPad offer a different
instructional experience aside from worksheets in this scenario, or just the added benefit of
data for improving student outcomes?

5. One of the ITRTs mention that “Kids are more engaged with iPads rather than a teacher
writing on a SMART board.” Do teachers use marker and/or SMART boards less now, now
that iPads are in use? What types of activities are students doing on the iPads to encourage
this engagement, instead of watching a teacher use the SMART Board? You might give us a
lesson example, or mention apps that replace the instructional strategy originally undertaken by
teachers using the SMART board.

6. We understand that the iPads came because of a need to go digital with textbooks. Aside from
the weight and convenience factor involved with digital textbooks, how do digital textbooks
improve instruction? Because they are digital, are these resources used in different ways
than you may have previously done with paper-based textbooks?

7. On the summer institutes. You also mentioned four sessions of half-day workshops, where
substitutes covered for teachers. In your first two years, what did all the PD sessions look
like (how many sessions, what time of year, and for how long)? How many people, on
average, attended a session? Could people repeat sessions? Where the sessions
differentiated on teacher ability level, grade level, or subject area? Have sessions been
more on iPad use, or more on pedagogy with the iPads (you might answer this with 80/20,
50/50, or 20/80 to give an approximation of the percentage spent in training with iPads)?
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8. Parent meetings. [ believe you said there were “a lot of make-up meetings” for parents. How
many meetings, total, does a school have to offer to get all parents on board? Is a private
meeting with a staff member possible? How much people power, personal time did all the
meetings take? Are there any plans on changing the format of these meetings, say, like
using technology to make them more efficient?

9. Your principal mentioned she does random checks of the iPads to see that they meet
compliance with the student code of conduct. What is done during these checks? Are parents
notified that the checks will take place? How often do you or other staff do the checks? In a
given year, how many checks (either a number or percentage of student population) do you
(or your staff) complete at a school?

10. An ITRT mentioned that “not having internet at home with kids is limiting... all kids can’t
use one of our textbooks because it requires online access.” Aside from putting internet in
every home, is there a solution to this limitation? How much of a negative impact is not
having the internet at home for kids with the iPads? Are there plans to improve the
situation, either through low-cost internet, use of tools that do not require online access,
etc.? Your principal mentioned sending paper copies home of some materials. Was this a
solution for combatting the “no internet at home” scenario?

11. You mentioned Apple not being more supportive with their tools to support school 1:1,
especially at the beginning. If you were to send Apple a list of things they still don’t have
right, now, what would you put on the list? Or, perhaps a more politically correct way to
answer the question is... “What should school demand of their chosen vendor(s) to help
support the deployment of apps and resources on computing devices in 1:1 environments?"

12. You mentioned the project-based approach with MacBook Airs at Warrior Tech HS being
something you hoped would trickle-down into the lower grades with the iPads. How will you
encourage this to happen? Is there are formal plan for PD in the works? Will it be
personalized, by teachers through I'TRTs, as needed? Will it be led by principals? What
will this look like in Elementary or Middle School 2 years from now? 4? 6?
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Appendix L

District Four Follow Up Questions

1. Could you describe your district before the 1:1 implementation?

2. What types of devices (and to what extent) were there before the 1:1? (ex. computer labs, 5
laptops in classrooms, etc)

3. Why did the district choose iPads? Why conduct the pilot at the pilot elementary? How did
you know that the staff was ready?

4. Who participated in the deployment process?

5. What exact steps were taken to prepare for the iPad for deployment?

6. Where did the funding come from? How do you plan to sustain the funding?

7. How was the AUP modified in preparation for the 1:17?

8. Did Apple provide any type of training? If so can you describe what was covered in the
training and who attended the event?

9. How did you present the 1:1 initiative to the community?

10. How often is the walk through data collection reviewed? Who reviews it? Do you plan to
have any other forms of evaluation? Are you willing to share the walk through data with us?
11. If you could do it all over again, what would you do differently (if any?)
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Appendix M

On March 28, 2014, we presented our findings and recommendations to our client district. On April 8, 2014, our team defended

our project with our capstone committee at VCU. What follows are images of some of the slides produced for these presentations.

Ubiquitous Computing in Schools: Ubiquitous Computing in Schools: Qualitative, Multi-Site Case Study

A Multi-Case Study of 1:1 Districts A Multi-Case Study of 1:1 Districts
5 Districts

What policies and procedures do districts have in Diverse Deployments
place to support the success of their 1:1 computing
initiative? .
Lo Data Collection
What professional development efforts were
undertaken in districts with 1:1 initiatives to promote
success with deployment and instructional goals?

Interviews, Focus Groups

——

Document Analysis

What challenges do districts identify in their
implementation of 1:1 initiatives?
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Establish evaluation criteria.

Planning & Vision Forming

« Vision should be tied to instructional goals—and
at least partially articulate the change in teaching
paradigm you have identified

* Vision will influence training, assessment, and
communication (o all stakeholders

= Notall districts we studied had assessment
measures in place in the first year

*  Assessment measures can change after a pilot
year

=== f==1 professional Development

Frctescr Do e o
P sl B e A

= PD for adminksirators may st before aciivides for
weachers—can help prepare sdninistrators w bener
support teachers through a stressful change process

= PD for teachers must be ongoing, and personalized

= Personalize PO through lenph of sessions, by
providing oline training. and through sessions
specifically targeting articulated noeds

Words of Wisdom
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Endnote & Colophon

>

&

Seymour Papert wrote for U.S. President Carter's Commission for a Na-

(4

tional Agenda that he foresaw within a decade the capacity for schools to
provide each student their own computer. He concluded his remarks by say-
ing: “Unless we do this, tomorrow will continue to be the prisoner of the
primitivity of yesterday” (http://papert.org/articles/president_paperhtml).
We also were inspired by the concept popularized by Steve Jobs as computers
becoming so-called “bicycles for the mind.” We believe education leaders
would be well advised to consult the origins of ubiquitous computing and
look beyond the capacity a one-to-one initiative offers students in being able
to look up facts online. As a creative machine, the computer likely has its

most promising capacity for education.

—Derrick Deloatch, John Hendron, Angie Kim, & Shawnya Tolliver

Our technical report was a collaborative effort, generated in Google Apps on
both Macintosh and Windows-based computers. I then downloaded each
chapter as a Microsoft Word file and imported them into Adobe InDesign
CS 5. The aesthetic for this document was born from colors in the cloth-
ing we wore in photos that appear at the beginning, and our layout of an
executive summary created for our client district. The font chosen for both
documents is ITC Garamond Light Condensed, formerly the corporate font
of Apple Computer, Inc. Figures and graphics include Adobe Myriad Pro. The

“1:1” logo was designed to look like a mobile app icon.

—John Hendron
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