FRAMING COMPLEXITY: TEACHERS AND STUDENTS USE OF
TECHNOLOGY IN ALASKA ONE TO ONE LAPTOP LEARNING
ENVIRONMENTS
By
Robert Whicker

RECOMMENDED:

Dr. Roy Raéhl

Ww&/

Dr. Norman Eck

Dr. Ray Mardt, Department Chair, Cross Cultural Studies

APPROVED:

Dr. Anita H » Dean, College of Liberal Arts

Vs

%Dean of th }l(xate School
3/, =—eos2






FRAMING COMPLEXITY: TEACHERS AND STUDENTS USE OF TECHNOLOGY
IN ALASKA ONE TO ONE LAPTOP LEARNING ENVIRONMENTS

A
DISSERTATION

Presented to the Faculty
of the University of Alaska Fairbanks

in Partial Fulfillment of the Requirements
for the Degree of
DOCTOR OF PHILOSOPHY

By
Robert E. Whicker, BA/BS, M.Ed.

Fairbanks, Alaska
August 2012



UMI Number: 3534197

All rights reserved

INFORMATION TO ALL USERS
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.

" Dissertation Publishing

UMI 3534197
Published by ProQuest LLC 2012. Copyright in the Dissertation held by the Author.
Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Ml 48106-1346



11i

Abstract

The topic for this dissertation is to investigate perceptions within the
implementation of established one to one laptop learning programs in Alaska high
schools. A primary purpose is to gain understanding of teacher and student perception of
their technology use levels by establishing a level of adoption. A secondary purpose is to
gain understanding of teacher perceptions regarding concerns and implementation
concepts. The theoretical framework for this study used a concurrent mixed methods
approach, beginning with a quantitative broad survey with supporting qualitative open-
ended questions. The sample used for this study includes public high school teachers and
students, who are part of a one-to-one laptop program in thirteen schools districts across
Alaska.

Analysis of frequencies of technology use and levels of proficiency for both
students and teachers were made in areas of personal and classroom use. Teacher
professional practice was also analyzed with an emphasis on professional development.
Statistical analysis included analysis of variance of demographic measures and classroom
use, correlation and regression of teachers’ levels of proficiency. Findings indicated a
mature implementation of one to one programs throughout the teacher population sample
with teachers reporting high stages of concern and moderate levels of technology use
focused on the students’ use of technology for learning. Implementation
recommendations indicated by this study include the use of a framework to measure
program progress and to gather teacher voices through the life of a project, clear
communication of program goals, and a professional development model suited toward
teachers’ needs. This study will provide a baseline of knowledge for future studies in
Alaska.
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Chapter 1: Introduction

The topic for this dissertation is to investigate perceptions within the
implementation of established one to one laptop learning programs in Alaska high
schools. It attempts to primarily gain understanding of teacher and student perception of
their technology use levels within this context by establishing a level of adoption (LoA).
A second purpose is to gain understanding of teacher perceptions regarding concerns and
implementation concepts. Gaining knowledge through this study of perceptions of
technology use by teachers and students will help to establish a baseline of information
from which to establish future studies. Alaska’s multi-district model of implementation of
one to one laptop programs is in its sixth year and no studies to date have investigated
these topics.

Due to the exploratory nature of this study, a mixed methods approach was used
to ascertain findings through an inquiry-based, descriptive analysis of both teachers’ and
students’ perceptions of the personal and classroom use of technology. Conclusions are
drawn across the demographics of both samples regarding their reported uses.

Indices of teachers’ technology use and descriptive roles they play when using
technology were established in the areas of personal use, professional practice, and
classroom use following the work of Lemke, (2009). The relationships of independent
variables of the teacher demographic data in nine categories were analyzed in relationship
to the indices.

In addition, teacher concerns of technology integration were measured through
the Concerns Based Adoption Model, an established framework of innovation adoption
and the adoption of technology through a modification of the work of Dalgarno (2009).
Teacher perceptions of their one to one laptop program implementation were also
investigated.

1.1 Theoretical framework

The theoretical framework of this study is to provide information and

understanding of particular aspects of one to one laptop programs in Alaska.



The multifaceted nature of school and the intricacies of vision, design, and
implementation of one to one laptop programs, lend to differing measures of success.
One of the measures of success of laptop programs is the use and application of the
technology by teachers to engage students in learning activities, and the results or
outcomes of those uses.

Teachers can be gatekeepers to learning with technology. The characteristics of
technology use in their personal and professional lives, attitudes, and beliefs toward
change and pedagogy may be related to levels of use of technology in the classroom
(Bebell & Kay, 2010).

Frameworks of change and levels of technology adoption with predictable
progress have been established to help understand stages of development that large
reform efforts bring with them (Newhouse, 2001). Many factors influence the outcomes
of a one to one project and the perception of its success. By using a framework of change
to determine teacher levels of technology adoption in Alaska one to one laptop programs,
a baseline of technology frequency of use, expertise, and teacher concerns can guide
decisions toward progress of current and future initiatives.

Students growing up in a technological world are by nature, more comfortable
with technology than teachers. Study of students’ and teachers’ technology use personally
and in school, where there is access for each individual, can provide insight to develop
these learning environments in productive ways. The voice of students and teachers
regarding their technology use in and out of school may help to understand alignment of
teacher efforts and practice. Therefore, the focus of this study will be on what teachers
and students are doing with technology, their degree of expertise, concemns teachers have
regarding implementation, and the levels of use they report after being in a one to one
implementation for some years.

1.2 Overview of methodology

The results of this mixed-method study come primarily from a descriptive
analysis of the quantitative data of a cross-sectional online survey for each population

group, one for teachers and one for students. In addition, the concurrent research design



yielded qualitative data gained from open-ended questions that informs and supports the
heart of the quantitative survey completed by the teacher group.

The surveys were constructed by modifying surveys from two previous research
studies, and were developed through a team effort of the Tech Cohort. Each survey
contained questions specific to the research of cohort members and their individual
research problem. In addition, each member of the cohort also contributed a question
pertaining to his/her individual research for the focus groups used in a grounded theory
study in four schools of one cohort member (Standley, 2012). Each member of the cohort
drew from the dataset to answer his/her individual research questions.

A pragmatic approach enables “a combination of different world views, different
assumptions, and different forms of data collection and analysis” (Creswell, 2009, p. 11).
A post-positivist approach of reductionism was used to help identify researcher bias and
use statistical analysis between variables when establishing indices of technology LoA.

The rationale for incorporating surveys in a study is to provide a method of
description of the population through the study of a sample of that population (Creswell,
2009). The quantitative online surveys for each sample group in this study were a method
to compare self-reported uses of students and teachers in various areas of technology use
within one to one laptop programs in a consistent manner. Themes generated from open-
ended questions of the survey were used to gain deeper understanding of specific areas of
interest within the quantitative results.

A multi-stage sampling procedure was used by dividing each survey into distinct
sections and using a combination of single item questions, Likert-scale items, and open-
ended questions. Of the twenty-one school districts identified as having high schools with
one to one laptop programs, thirteen districts met the established population definition
described in section 1.4, and granted permission for the research. With support from the
school administrations, each survey was made available to all high school students and

high school teachers in the schools of those thirteen districts with one to one programs.



1.2.1 Statement of the problem.

Millions of dollars are spent on technology each year in Alaska to provide
technology for students, as well as technology for infrastructural and administrative needs
in our schools. One to one laptop programs are continuing to grow in K12 schools since
the first sustained efforts were made in individual school districts in the early 2000’s. It
has been reported that 10% of Alaska students currently spend their classroom time in
such a program, ranking Alaska fifteenth in the nation in a national study where schools
reported having computing devices for every student (Greaves, Hayes, Wilson, Gielniak,
& Peterson, 2009). As more educational leaders consider the most effective use of
technology in our schools, understanding how teachers and students use technology in
our state is necessary.

Many of the students and teachers in one to one laptop programs participated in a
multi-district project sponsored by the Association of Alaska School Board’s (AASB)
Consortium for Digital Learning (CDL) to initiate such programs. AASB established the
CDL with two legislative appropriations, the first in 2006 totaling 5 million dollars and
again in 2008 for 2.5 million dollars to establish and expand laptop-learning programs in
Alaska. Over 100 schools in 28 of the 53 Alaska school districts participated in the
programs across grade levels by providing a laptop per student and teacher within a
wireless network (Nelson, 2006). Most of these projects were in rural/bush Alaska in
smaller school districts. Several other school districts initiated one to one laptop
programs outside the funding of the CDL and have since joined the Consortium.

Almost all of the one to one programs started in the state of Alaska followed the
“complete solution” model, proposed by the CDL. This complete solution followed
recommendations from Apple, Inc., based upon its experience in implementation of one
to one programs across the country, and the research and evaluations of its large-scale
implementations in Maine and Virginia. The solution set included an analysis of the
wireless network and electrical capabilities of the school, a common hardware platform, a
common software package of productivity and creative software, a prescribed package of

professional development and technical services, the development of an in-state repair



depot to speed return of damaged equipment, and a reserve of spare computers per school
to minimize downtime. A “loanership” policy for at home use by students was strongly
recommended.

To date, there are three known studies concerning Alaska’s one to one projects
(Edwin, Hirshberg, & Hill, 2009; Ohler, 2009, 2011). All three studied a small sample of
targeted one to one projects and will be discussed further in the review of literature.

The lack of research in Alaska regarding one to one laptop programs is due to a
variety of reasons including (a) loosely defined goals for the project, (b) evaluation left to
the district, and (c) a lack of useable baseline data.

One of the complexities of one to one initiatives is the difficulty for educational
leaders to define specific, meaningful measures of success within the goals established
for their projects (Lemke & Coughlin, 2006). In a review and analysis of one to one
learning, Lemke categorized the reasons for implementation of such programs into four
areas: (a) improving student achievement, (b) advancing digital equity, (c) enhancing
teaching and learning, and (d) strengthening economic development. In addition to the
reasons cited in Lemke & Coughlin (2006), AASB’s reasons for implementation were to
provide students with globally competitive skills regardless of the geography where they
live, extend the learning day, and connect parents more closely to their childrens’
educational process (Rose, 2006).

Evaluation of one to one programs in Alaska has been the responsibility of the
individual districts. Most of the small districts are ill equipped to conduct substantial
research, especially with their limited resources amidst all of the other day-to-day
responsibilities of the delivery of education. Evaluation expertise, time available for staff,
and limited resources, such as funds and evaluation instruments, are all cited as being
hindrances to conducting research for small schools (Sanders, 1988). The transient nature
of students, teachers and administrators in our state also brings an added layer of
complexity to research if it is not anticipated.

Due to the lack of established research protocol from the beginning of most

projects, baseline data outside of group test scores has been lacking in Alaska one to one



projects. Many projects were initiated in a very aggressive timeline making the window
for the collection of pre-data difficult, and any comparison to post-data regarding the
implementations complicated. This lack of baseline data in turn created issues with
identification of the population of students within the one to one program over time.

These missed opportunities to collect accurate data made specific analysis or
comparisons of cohorts of students difficult, if not impossible. Research attempts to
establish these populations of cohorts over broad categories made inclusion of students
that did not participate in the program possible (Edwin et al., 2009).

The general lack of knowledge of the aspects of one to one laptop programs has
led to a poor understanding of the role of the teacher and their concerns of the
implementation process. This information concerning one to one programs is important
for school leaders as they grapple with how to provide relevant education for the 21*
century, create systems of support in schools in areas of critical components of a one to
one laptop program, create policies that align to the goals established for their programs,
and employ and grow employees to learn how to use the technology to teach and inspire
students when a tool per user environment is present.

1.3 Backdrop for Study

Perceptions gained by serving as a school superintendent in a district that
considered its one to one laptop program a success enabled this researcher to see the
power of placing technology in a one to one laptop model to expand learning
opportunities and elevate learning outcomes as documented by Via, (2011). Personal
experience as an educational development executive with Apple, Inc., from 2005 until
2011 for five states, and frequently travelling 13 western states of the United States,
provided engagement with schools implementing many types of technology projects.
Some of these schools pursued one to one laptop programs in some fashion, enabling a
broad perspective on issues involved in implementation of these projects.

During these projects, it became apparent that the incongruence of what may be
actually happening at basic levels might often be over shadowed by the complexity of the

community of school itself, especially when large-scale school reform is happening at the



same time. These complexities sometimes obscured the intangible benefits of the
retooling and reengineering of those educational systems with current technologies to
assist in the learning process. Many times, the voices of teachers and students were barely
audible.

Through personal involvement with one to one schools, common aspects of
complexity of the planning effort and implementation at the school and district level
became evident. In several instances in district implementations, there were no significant
efforts at substantive evaluation of the program within a research design due to the
demands and expense of the research. Often, the focus of the initiative was the
technology rather than the pedagogical uses of technology in learning. This corroborates
a predominate view that access to technology in schools will lead to an adequate
implementation of classrooms being filled with technology, without having teachers
trained to properly use it as a central core to instruction (Putman, 2007).

Within the cadre of one to one laptop learning schools this researcher
encountered, nearly all had anecdotal evidence from teachers, students and parent groups
of perceiving significant value of the programs and its support of the schools efforts. In
Alaska, a qualitative study of one to one projects in a sampling of school districts found
evidence of a similar perceived value (Ohler, 2011).

As with any project which has large-scale significant implications on teaching
and learning, the process of change is a primary consideration. There are many
complexities of implementing high access technology in schools. In Alaska, unique
challenges are presented when considering this type of implementation. The majority of
the approximate one hundred schools in Alaska currently pursuing some manner of one
to one laptop learning programs are in rural or bush Alaska in small schools. Most
implementations are in high schools with some middle schools and a few elementary
schools. Isolation due to geography, limited transportation options, and lack of economy
bring a set of challenges to any change process that is undertaken, including one to one

computing (Rose, 2011).



Due to the complexity of Alaska education, the implementation of one to one
laptop programs, and the change process itself, a frame for the study is needed. A variety
of parameters and controls are necessary when studying one to one learning
environments. Since the majority of one to one implementations in Alaska are high
schools, these programs were chosen as the focus of this study. Another parameter was to
develop a working definition of a one to one laptop program that would help meet the
questions of this study and the Tech Cohort.

Within the schools of this study, the acknowledgement of critical components of
support and systems to address them in support of implementation efforts were known to
be present. This is because the set of standards identified by the CDL has become
common among districts pursuing a one to one program.

The definition of a one to one laptop program used in this study is a model of
implementation that includes (a) students and teachers having access to laptops anytime,
anywhere, in and out of school, (b) access to a wireless infrastructure, (c) the use of the
laptops included in the curriculum as tools of learning, and (d) a professional
development model including technology integration in the learning process. In order to
answer questions regarding home use of computers by students and teacher practice as a
result, only high schools that had pursued the policy of at-home use of a school issued

laptop at some time during the project were included.



The schools meeting such definition and included in this study are indicated in

Figure 1.
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1.4 Significance of Study

Technology has been identified as an important component of educational reform
in the nation and in Alaska (Fletcher, 2009; Rose, 2006). In this study, information
regarding the relationships between teacher demographic information, tenure, and
amount of professional development to teachers reported use of technology are studied to
provide educational leaders information regarding staffing and professional development
programs. Information gained from this study regarding the alignment of technology uses
by students and teachers can provide understanding to better utilize technology in an
effective manner. More specific data that would lead to student impacts as a result of
teacher directed technology use within the classroom, and to understand relationships
between student and teacher use in various aspects of their lives, would help to be able to
define specific goals for one to one technology projects. Frameworks that measure

innovation as a measure of technology adoption were investigated in relationship to
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levels of technology use so that policymakers and future architects of such one to one
initiatives may have better measures to design their program, address concerns, and
understand its progress. Overall findings should provide a baseline for guidance to others
when implementing a one to one learning program in Alaska, particularly at the high
school level in the development of policy and procedure of systems of support.
Information on the assessment of technology levels of teachers could provide aid in the
development of a differentiated professional development model and hiring practices in
one to one laptop programs.
1.5 Purpose of the Study
The purpose of this study is to provide baseline data and insight on how
technology is used by both students and teachers to determine levels of technology
adoption in learning and teaching in Alaska one to one initiatives.
1.6 Research Questions
The overarching questions of this research are, “What are the levels of adoption
(LoA) of technology of students and teachers, and the skills, attitudes, and assumed roles
of teachers inside and outside the educational setting within existing Alaska one to one
high school laptop programs?”
Additional questions to explore that support/enlighten the main research questions
are:
1. How do teacher perceptions of their technology use in the classroom vary
based on teacher demographics?
2. Do teachers’ perceived levels of uses in their personal and/or professional
practice lives relate to levels of technology uses in the classroom?
3. What is the level of adoption of the one to one laptop program as
measured by the framework of the adoption of innovation, the Concerns
Based Adoption Model (Hall & Hord, 2011)?
4. How do students and teachers use technology differ in personal use and
classroom use?

5. What are perceptions of teachers regarding the implementation of
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technology in one to one laptop programs?
- L7 Summary

This study attempts to bring light to questions that have been suggested for further
study within previous research studies. A call for an examination of technology use and
pedagogy as a necessary step in the assessment of progress in high access laptop learning
environments has been suggested (Russell, O’Brien, Bebell, & O’Dwyer, 2003b). While
there is a temptation to focus on the impact of technology on student achievement in a
large-scale implementation of a one to one project, it has been suggested that impacts on
learning that teacher and student technology uses within context should be a first
consideration (Bebell, Russell, & O’Dwyer, 2004). The analysis of demographic
information of students and teachers in relation to technology uses has been suggested as
helping to understand similarities and differences in specific beliefs and technology uses

of stakeholders (Constant, 2011).
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Chapter 2: Review of Literature

This review of literature offers the reader the basis on which this study is
designed, and provides a review of the empirical research supporting the questions of this
research. The chapter is divided into sections: the development and landscape of one to
one technology initiatives, frameworks to study change and the adoption of an
innovation, a review of major multi-district evaluations, the teacher’s characteristics and
roles in one to one laptop programs, student uses of technology at home, and findings
from Alaska one to one research.

A quantity of knowledge has resulted from evaluations of major one to one
initiatives in multi-district implementations across different schools and in large school
districts. These initiatives include large district-sponsored initiatives in Henrico County,
Virginia and Talbot County, Maryland and state funded one to one initiatives in Florida,
Maine, Massachusetts, and Texas. Findings from these implementations generally find
(a) mixed results in student achievement gains with higher use of laptops showing the
highest gains, (b) increased levels of equity to digital access, (c) increased student
engagement, and (d) that teachers and students gain technology and other workplace
skills (Embry, 2008). A review of relevant findings from evaluations of these initiatives
1s pertinent to understanding complexities involved in the study of Alaska one to one
laptop initiatives in multiple districts and in the context of the investigations of this
research.

As one to one laptop programs involve a number of complexities within the larger
context of school, a review of frameworks that address adoption of change and
technology adoption provides a means to understand how teachers change their
instruction as technology is adopted. Identified aspects of frameworks from previous
studies were used in this study to be able to have multiple measures of teachers’ concerns
and technology adoption.

2.1 Landscape of One to One Laptop Learning Environments

The cry for K12 schools in the United States to provide relevant education at high

standards for a 21st century world has been increasing, and is only getting louder. The
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conversations in the public and among policymakers, regarding systemic issues of the
rigor of our American education system,; the large numbers of disengaged students within
our schools; the dropouts that result; and the inertia of change in our public system, have
taken center stage. Initiatives that lead to fundamental change within our schools are
being considered by school leaders and funded by legislatures. Technology has been
viewed as a possible solution at the heart of this effort, and school districts have made
substantial investments to bring computers into schools.

The promise of technology to improve education has been a topic within research
for decades (Becker & Ravitz, 2001; Russell, Bebell, & O'Dwyer, 2003a). Strategies to
bring new technology into schools have taken on a variety of forms. Research done when
personal computing was just beginning was focused on high access computing which
provided a computer per learner in the classroom at school and at home (Dwyer,
Ringstaff, & Sandholtz, 1990). This research emphasized the use of technology in the
classroom in learning activities constructed by the teacher. Due to a number of reasons,
including cost and the development of computer-assisted learning systems, a move away
from the research became common practice for many schools, putting computers in labs
based on the idea of learning from computers, instead of the teacher using computers in
the classroom for instruction. This direction led to the provision of computers at a high
ratio of students to computers, and the limiting of student access to the computers due to
the need for scheduling time within the lab.

Limited access has been one reason cited as why teachers make limited use of
technology in their classroom with students (Cuban, 2001). There is some agreement by
advocates and critics of educational technology that, until technology is no longer a
shared asset (i.e., a personal device for each student when he/she needs it), its potential
will not be fully realized in our schools (Oppenheimer, 2003; Papert & Paperton, 1999).
Today, schools continue to struggle to provide access to appropriate technology in tough
economic times. Even when these high access technology initiatives are successful in
gaining financial support, the complexities involved in implementing technology on a

large scale have been challenging (Penuel, 2006).
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Some researchers assert that the promise of technology in education will not be
delivered until access to computing devices is to a point that a learner can use the
capabilities of the device whenever they deem necessary (Papert & Paperton, 1999). The
concept of a digital device per learner (or one to one) has regained its stature as a relevant
topic in the use of technology in our educational process.

By having technology available to all students within the classroom, a potential to
move from the use of the technology in an occasional and supplemental manner to one of
frequent and integral use in a variety of settings is possible (Roschelle & Pea, 2002). The
abilities for students to have a dedicated personal laptop to collaborate through wireless
networks, visualize complicated learning concepts, participate in simulations, and the
ability to use up-to-date learning resources available to all are other outcomes that have
possibilities to transform the classroom (Penuel, 2006; Penuel et al., 2002).

The concept of one to one technology projects within K12 schools progressed to a
new phase in the early-to-mid 2000’s, as technology changed due to the continued path of
Moore’s Law of technology, and advances with technology becoming less expensive in
relative terms, taking on new form factors, and becoming more powerful (Howell,
Williams, & Lindsey, 2003; Smith, 2002). In the effort to take advantage of the promise
of technology for students, high access technology projects have been employed in many
schools and districts across the United States in growing numbers, as evidenced by the
national ratio of students to computers falling from 125:1 in 1983 to 4:1 in 2009 (Bebell
& Kay, 2009). According to the most recent United States census data on technology in
schools, the ratio of students to computing devices has dropped to 3.8:1 (United States
Census Bureau, 2011).

In 2006, it was estimated that close to 25% of school districts nationwide were
implementing some form of a one to one laptop program (eSchool News Online, 2006).
By 2010, the number of one to one laptop programs had grown throughout the country to
over six thousand “ubiquitous computing” schools (schools providing a computing device
per student for learning) serving over two million students (Greaves, Hayes, Wilson,
Gielniak, & Peterson, 2010).
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To assist schools in providing technology in ratios of one student to one
computer, major initiatives across many schools in different districts, and across several
states (Florida, Maine, Massachusetts, Michigan, North Carolina, Pennsylvania, South
Dakota, and Texas), have dedicated millions of dollars toward one to one programs
(Argueta, Huff, Tingen, & Corn, 2011; Bebell & Kay, 2009).

Research of high access technology in schools has provided evidence of
significant changes in the way students learn and teachers teach. Teachers make more use
of increased access to educational resources in a variety of ways, and in different
representations (Dwyer, 1995; Swan et al., 2006; Zucker & McGhee, 2005). Changes in
teaching toward a more student centered, project-based, inquiry-based, and constructivist
model of education were also found in studies when high access learning environments
are available in the classroom (Dwyer, 1995; Norris & Soloway, 2004; Rockman, 2003;
Swan et al., 2006). In addition, positive changes in student behavior are also reported by
studies in areas of attendance, discipline, and motivation (Dwyer, 1995; Ricci, 1999;
Silvernail & Lane, 2004; Swan et al., 2006; Zucker & McGhee, 2005).

Primary studies of one to one laptop programs have been conducted in
conjunction with the Maine Learning Initiative (Silvernail, 2009; Silvernail, Pinkham,
Wintle, Walker, & Bartlett, 2011); The Berkshire Wireless Project (Bebell & Kay, 2010);
Henrico County, VA. (Zucker & McGhee, 2005); Michigan’s Freedom to Learn Program
(Lowther, Strahl, Daniel, A., & Bates, 2007); Florida’s Laptops for Learning project
(Barrios et al., 2004; Cavanaugh, Dawson, & Ritzhaupt, 2008), and the Texas TIP
program (Shapley, Sheehan, Maloney, & Caranikas-Walker, 2010).

Positive results from these one to one projects around the nation have been
reported in research. Teachers were reported using laptops to develop instructional
activities and materials, accessing instructional information, and communicating to
colleagues. Other findings were an increase in student engagement, as well as students
using laptops to complete assignments, conduct research, and become more self directed
learners (Argueta et al., 2011). A conclusion among the researchers involved in studies of

these one to one programs is that a variation in significance of these common findings is
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found due to the complexities of these large-scale efforts of reform, and the number of
schools with varying focus in these multi-district programs.

Research and these large multi-year evaluations confirm that there are critical
components that must be present in high access technology initiatives (Barrios et al.,
2004; Bebell & Kay, 2009, Silvernail, 2009). There has been evidence that the
acquisition of technology alone has not shown to be enough to promote changes in
teaching and learning (Donovan, Hartley, & Strudler, 2007; Sandholtz, Ringstaff, &
Dwyer, 1997; Silvernail & Lane, 2004). These reports identified critical components
including (a) variables of leadership, (b) infrastructure, (c) technical capacities
(connectivity, access to hardware, software, etc.), (d) support (technical, curricular,
pedagogical, and political), (e) teacher professional development, and (f) supportive
pedagogical beliefs and attitudes of teachers.

2.2 Frameworks of Change.

In order to evaluate and categorize student and teacher levels of technology usage,
this study uses a conceptual framework of teachers’ technology adoption to arrive at a
common terminology of practices. Several models of technology adoption within high
access laptop learning environments have been developed, and they show how teachers
adopt new innovations, including innovations such as one to one laptop programs. These
frameworks have been used in studies to measure technology adoption from different
perspectives. Predictable stages of concern about innovation, and predictable movement
through changes of behavior in technology adoption over time have been indicated for
teachers involved in one to one laptop programs. Understanding these predictable stages
is useful in the design and implementation of one to one computing programs to better
effect the design of learning activities for students and improvement of the learning
environment.

A review of these frameworks of change to best determine the model to use for
this study of Alaska schools was indicated. Four conceptual frameworks of technology
adoption were reviewed in depth: a) the Concerns Based Adoption Model (CBAM),
(Newhouse, 2001), b) the Apple Classrooms of Tomorrow’s (ACOT) Evolution of
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Thought and Practice (ETP), (Dwyer, 1995), c) the Diffusion of Innovation (Rogers,
1995); and d) the SAMR Technology Adoption Cycle (Puentedura, 2008). A review of
the four models demonstrate how classification of levels of usage may be helpful in
establishing a profile within a study and provide a means for a substantiation of responses
with a survey method.

2.2.1 Concerns Based Adoption Model (CBAM).

All of the models mentioned above have origins in the CBAM as described in
Newhouse, (2001). The CBAM was developed to measure teacher concerns about a
variety of pedagogical innovation in their classrooms (Fuller, 1969). Subsequent
researchers developed a variety of models to specifically measure the impacts of
technology integration in the classroom, resulting in a number of modified frameworks.
CBAM includes three different dimensions: the Stage of Concern (SoC), Level of Use
(LoU), and the Innovation Configuration (IC). The SoC measures how a teacher
perceives an innovation, and uses a common set of stages to describe how they feel about
the innovation. The LoU has to do with behaviors and attempts to determine how people
act within the change (Hall & Hord, 2011). The LoU assumes that individuals move from
one stage to another in a linear fashion as the innovation is used over time, and identifies
each stage by what the teacher is doing. The IC dimension outlines the innovation by
defining the attributes of it. A series of statements (or components) is arranged to
describe how successfully the implementation of the innovation is supported by the
gathered data through a variety of means.

The teacher SoC is a reflection of the personal concerns of an innovation, and is
represented in six stages. Teachers are placed within the stages as they answer questions
directly related to their level of concerns for the innovation, in this case, implementing
the one to one laptop program. These stages proceed in a hierarchy from (a) awareness, to
(b) personal/informational, to (¢) management, to (d) consequence, (¢) collaboration, and
(f) refocusing. Open ended questions are also used so that participants can describe other

concerns more deeply (Hall, 1995). Table 1 helps to define these stages of concern.
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something that
would work
even better.

Table 1:
Stage of Concerns (SoC) about Innovations
Type of Stages of Expressions of | Definition
Concern | Concern Concern
Unrelated | Stage 0 I am not Little concem about of involvement with the innovation
Awareness concerned is indicated
about it
Self Stage 1 I would like to | A general awareness of the innovation and interest in
Informational | know more learning more detail about is indicated. The individual
about it. seems to be unworried about himself/herself in relation
to the innovation. She/he is interested in substantive
aspects of the innovation in a selfless manner, such as
general characteristics, effects and requirements for use.
Stage 2 How will Individual is uncertain about the demands of the
Personal using it affect | innovation, his/her inadequacy to meet those demands,
me? and his/her role with the innovation. This includes
analysis of his/her role in relation to the reward structure
of the organization, decision-making, and consideration
of potential conflicts with existing structures or personal
commitment. Financial or status implications of the
program for self or colleagues may also be reflected.
Task Stage 3 I seem to be Attention is focused on the processes and tasks of using
Management | spending all of | the innovation and the best use of information and
my time resources. Issues related to efficiency, organizing,
getting managing, scheduling, and time demands are utmost.
material ready.
Impact Stage 4 How is my use | Attention focuses on impact of the innovation on clients
Consequence | affecting my in his or her immediate sphere of influence. The focus is
clients? on relevance of the innovation for clients, evaluation of
outcome including performance and competencies, and
changes needed to increase client outcomes.
Stage 5 Iam The focus is on coordination and cooperation with
Collaboration | concerned others regarding use of the innovation.
about relating
what I am
doing with
what my co-
workers are
doing.
Stage 6 I have some The focus is on the exploration of more universal
Refocusing ideas about benefits from the innovation, including the possibility of

major changes or replacement with a more powerful
alternative. Individual has definite ideas about
alternatives to the proposed or existing innovation.

Adapted from (Dalgarno, 2009).

The LoU is designed with eight categories which describe how an individual

behaves with the innovation. Three of the categories address non-use, and five address

use levels. The LoU is like the SoC in that it assumes progression from one level to
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another over time. Table 2 helps to understand each level of use, and the behaviors
associated to that level.

Table 2:

Levels of Use (LoU) Stages and Associated Behaviors

Levels of Use Behaviors Associated with Level
Non —Users 0 Non-Use Little or no knowledge of or interaction with the
innovation.
1 Orientation | Takes actions to learn more about the innovation.
11 Preparation | Decision to use innovation but not vet started.
Users 111 Mechanical | Actively engaged with the innovation through
experimentation.
IVA | Routine Mastered the innovation and has sufficient support.

IVB | Refinement | Reflection and assessment of how the innovation
benefits clients.

\Y Integration | Adaptation of the use of the innovation for the benefit
of the client.
Vi Renewal Exploration of major modifications to the innovation

or looking for a replacement.

Adapted from (Dalgarno, 2009).

2.2.2 Evolution of Thought and Practice.

The teacher technology adoption cycle developed through the Apple Classroom of
Tomorrow (ACOT) research by Dwyer, (1995) through the Evolution of Thought and
Practice (ETP) builds on the CBAM model and focuses directly on instructional change
from having high access to technology available. The ACOT studies spanned a nine-year
period. Teachers and students within the ACOT research were supplied with a desktop
computer at school and at home in addition to supporting peripherals, with the primary
question of research being “What happens to students and teachers when they have
access to technology whenever they need it?” (Dwyer, 1995).

A framework of growth in teacher use of technology was developed and refined
in five sites over a period of four years (Dwyer et al., 1990). This framework came from
data collected through audio taped teacher journals and weekly written staff reports
totaling over 13,000 episodes indexed according to content. A hierarchy of movement
through the adoption of technology use in the classroom was identified as teachers moved
through stages of uses categorized as (a) entry, (b) adaptation, (c) adoption, (d)

appropriation, and (e) invention. To understand this framework, Table 3 is offered.



Table 3:

Levels of Evolution of Thought and Practice (ETP)

Entry

Learning the basics of using technology. Technical issues are barriers.
Experienced teachers encounter first-year teacher issues of discipline,
management of resources. A critical stage in subsequent use of technology in the
classroom.

Adaption

Successfully using technology on a basic level in ways consistent with existing
teaching preferences and learning practices

Adoption

Move from basic use to using technology with greater productivity results. More
frequent and goal-oriented use of technology, but little change in existing teaching
and learning practices. Lecture, recitation, and seatwork are still dominant student
tasks.

Appropriation

Technology is used "effortlessly” as a tool to accomplish instructional and
administrative goals. Teacher roles shift into more student centered activities.
Teacher has knowledge of what the technology can do and “appropriates” how to
use it in their teaching.

Invention

Technology is used as a flexible tool in the classroom creating a technological
environment. Learning is more collaborative, interactive and customized; new
teaching and learning practices emerge. More interdisciplinary studies seen.

Adapted from (Dwyer et al., 1990; Sandholtz & Reilly, 2004).

Similarities between the CBAM and the ETP are significant, and captured in

Table 4, adapted from (Trinidad, Newhouse, & Clarkson, 2006).
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Table 4:

Comparisons of the relationship of the CBAM and ETP

Stage | CBAM ACOTETP

1 Awareness of technology but hasn’t used it yet.

2 Learning the process: Learning the basics of Entry: Leaming the basics of new
technoloy use, but with a lack of confidence and a | technology
tendency to get frustrated

3 Understanding and application of the process: Adoption: Use technology to support
Beginning to understand how to use technology traditional instruction
and can think of specific tasks in which it might be
useful in traditional instruction

4 Familiarity and confidence: Gaining a sense of Adaptation: Integrate new technology
confidence in using technology for specific tasks into tradtional classroom practice (often

with a focus on the use of word
processing programs, spreadsheets,
and/or graphics tools)

5 Adaptation to other contexts: Using technology Appropriation: Focus on cooperative,
with confidence- can use it in different contexts project-based and interdisciplinary
and as an instrucitonal aide work incorporating the technology as

needed

6 Creative application to new contexts: Integrating Invention — Discovers new uses for
technology into the curriculum and using technology tools, such as designing
technology as a tool. Independently learning new projects utilizing multiple uses of
technology to accomplish instructional goals technology.

Adapted from (Trinidad, et. al. 2006)
2.2.3 Diffusion of Learning.

Another accepted model of change is the Diffusion of Innovation (Rogers, 1995,
2003). Roger’s model describes how individuals within an organization adapt to, and
adopt new innovations over time, until the changes that are introduced are accepted as the
norm. Rogers identifies five factors for the rate of adoption of an innovation: (a) relative
advantage, (b) observability, (c) compatibility, (d) complexity, and (e) trialability. When
teachers consider technology in the classroom, each factor of this framework is very
applicable. Relative advantage is the consideration of the cost/benefit of whether it is
worth the time, effort, and risk to change current practices and behavior to use the
technology instead. Observability of the results of technology use relates to whether or
not the teacher can see the benefits of its use. If results of higher student achievement,
increased student engagement, or higher quality work were seen, a teacher would be
more receptive to change practices. A high degree of compatibility to the needs, beliefs,

and experiences of the teacher, and use of technology would lead to a higher degree of
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adoption in Roger’s framework. A low degree of compatibility could result from a
teacher not having technology as a part of their teacher training, or low personal use of
the technology. The complexity of technology in the classroom also influences the
adopter. The ease of use, level of maintenance effort, and support levels needed for the
technology influence the teacher’s adoption rate (Dias, 1999). Finally, “trial-ability”
speaks to the permanence of the innovation. In Roger’s framework, if a teacher can try
something and decide to discard it, it would positively affect the adoption rate. In terms
of a one to one laptop program, this would be a difficult thing to do.

Five descriptors are outlined in this framework: (a) innovators, (b) early adopters,
(c) early majority adopters, (d) late majority adopters, and (e) laggards. From studies over
a period of more than 60 years, Rogers calculated that 84% of people lie within the first
four descriptors, with laggards making up approximately 16%. This distribution is
represented in the following Figure 2 from Effik, (2011).

1%

Figure 2. Roger's Diffusion of Learning

2.2.4 SAMR Technology Adoption Cycle. The SAMR Technology Adoption
Cycle categorizes technology usage by type of pedagogical approach along with the type
of technology that is used (Puentedura, 2008). The SAMR suggests that a technological
tool: (a) may be used for substitution (S) of a existing tool with no functional
improvement shown, (b) may be used to augment (A) instruction so that it is still used as
a tool but shows functional improvement, (c) may be used to modify (M) a learning

activity to bring about a relevant change in function and change the activity in significant
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ways, or (d) it may be used to redefine (R) an activity where new tasks that were
previously inconceivable can be utilized for learning. This approach advocates that
greater sophistication of a technological tool can allow a teacher to use it in high levels of
technology integration in learning activities, but it is the level of the pedagogical method
that is the limiting factor in most cases. While useful to understand the SAMR in regards
to teacher technology progression through the stages, a research study that used
Puentedura’s SAMR as an index framework for categorizing teachers’ level of
technology adoption could not be found by this author.

Each framework has its strengths and weaknesses, and no one model can fit the
circumstances or environment that any individual teacher may be working in (Trinidad et
al., 2006). Trinidad separated these frameworks into four categories: (a) learning micro
models, (b) information computer technology (ICT) oriented micro models, (c)
systems/schools models, and (d) population models. Analysis of the frameworks
reviewed in this paper places CBAM in the learning micro model, ACOT’s ETP as an
ICT-oriented micro model, and Roger’s Diffusion of Innovation as a population model.

Trinidad suggests that a population model is useful for descriptive purposes, but is
not an explanatory model to provide guidance on how to improve rate of adoption. The
CBAM is viewed as being more focused on the individual and his/her concerns moving
through stages of development, as well as having a better learning orientation.
Characterized as an ICT-oriented model, ACOT’s ETP establishes a hierarchy of
teachers’ use of technology that is more clearly focused on prescribed professional
development for teachers to advance through its levels. Puentudura’s SAMR is helpful to
determine levels of use within specific applications, but seems to be more transitionally
based upon the teacher’s instructional learning objectives and the need for the use of the
application. While ACOT’s ETP focus is to provide support for professional
development, it lacks teacher voice in terms of concerns of implementation. This finding
is also supported by (Dalgarmo, 2009), as a basis for her study. The CBAM has been
successfully used for large institutions and projects (Hall & Hord, 2011). Therefore, the

CBAM SoC and LoU will be used to find individual teacher concerns as one of the
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primary bases of this investigation, in order to provide a descriptor of teacher adoption
positions along that framework. Relationships to the ACOT ETP will be included in this
study.

2.3 Review of Major Multi-District One to One Implementations

2.3.1 Henrico County.

One of the first large-scale one to one laptop initiatives in the United States was in
Henrico County School District in Virginia and began in 2001, when 25,000 students and
teachers were given laptop computers to use an instructional tool. Principal goals of the
project were to improve teaching and learning, improve administrator and teacher
productivity, improve communication with parents, and narrow the digital divide of the
school population. An evaluation was done in 2004 through a National Science
Foundation grant to Science Research Institute International (SRI) and Education
Development Center (EDC) to collect data about laptop use in science and mathematics
in select schools in the school district (Zucker & McGhee, 2005). The grant was a part of
a larger study supporting a network of evaluators working in many one to one learning
environments in the United States, especially in math and science.

The Henrico mixed method study included site visits in two middle schools and
two high schools in each of two school years. Interviews and focus groups with over 100
administrators, school staff, students, and parents were conducted. Survey data was
collected from 200 math and science teachers and 300 students but was not used due to
low response rates.

Findings from the study were generally positive, with interviews of stakeholders
revealing that students demonstrated increased motivation, engagement and self-directed
learning, were better organized, and had more interaction with teachers. Teachers were
reported to have easier access to up-to-date instructional content, more flexibility during
instruction, increased professional productivity, and greater collaboration with other
teachers. They also changed practices to manage classrooms and discipline. A stated goal

of school-home communications was improved.



25

The absence of the surveys from teachers and students was a disappointing aspect
to this study. Bias due to a poor return rate was cited for non-inclusion. This data would
have revealed more of the universal strategies used by the teachers in their instruction and
student reported use had an acceptable sample been available.

The Henrico study was instrumental in the development of a framework for the
evaluation and research of a one to one initiative. This framework provided a starting
point to understand the implications of a one to one laptop program and to guide future
evaluation studies in issues to be examined. The framework also shows hypothesized
relationship between three sets of variables when a school implements a one to one
initiative. The boxes within Figure 3, adapted from (Zucker, 2004), from left to right
identify (a) the critical features of a one to one initiative, (b) interactions of different
participants in the initiative and associated intermediate outcomes of the initiative, and

(c) ultimate outcomes that might be realized as a result of the implementation.

A Framework for Research and Evaluation of One-to-One Computing

- Intersctions and
Critical Festares of Intermediate OQutcomes

1-to-1 Initintives R -
) Ultimate Qutcomes
Impacts on ...
The nature of the ...
+ Teaching and instruction Impacts on ..
¢ Technology used . )
N ¢ School ieaders + Students and they learmng
*  Setung ————> . —-—-—’ .
) lead to o infrastructure and support tead 10 e The ~dignal divide”
« Implementation plan e R ) )
N o * Schools and systems o Economic conpetitivencss
e Goals and objectives . . .
» School-community relations
» Costs and funding

Figure 3. Framework for research and evaluation of one to one computing

There is value of restricting the many outcomes of a one to one laptop program
that could be measured as final outcomes. The narrowing of the final outcome goals is an
effort to provide value to a broad range of evaluators and researchers (Zucker, 2004). The

inclusion of economic competiveness is an example of a large goal that cannot be
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measured in a quantitative method in an efficient manner. This type of goal has been
elusive for researchers to find data to determine the effectiveness of one to one initiatives
and has led to confusion and criticism of one to one implementations. While researchers
have tried to build the support for the outcomes of one to one implementations and goals
such as economic development, these ideas are loosely affiliated when the students
involved do not enter the workforce for many years and data on the importance of having
been in a one to one laptop programs is lacking (Lemke & Coughlin, 2006).

2.3.2 Talbot County Public Schools — Talbot County, Maryland.

In 2005, Talbot County Public Schools began a staggered implementation of a
one to one laptop initiative that began with the 9" grade cohort in two high schools. Upon
entering the ninth grade, this cohort was given a laptop upon entry into school and then
kept the laptops as they advanced through the grades each year. Teachers were trained the
summer before students would enter their classes and had their laptops with ongoing
support provided through the year. A yearly evaluation was done by Johns Hopkins
University in each of the first five years (Talbot County Schools, 2010). While smaller in
size to other multi-district implementations (n ~ 400 year one to n ~ 1200 year four), this
study offers much learning about the critical components of a one to one laptop program.

The goals of this project were four-fold: (a) increase student achievement, (b)
provide effective use of technology for instruction, (c) increase student engagement, and
(d) improve education access for and participation by high-risk students. Consistencies in
the survey evaluation were carried over every year of the study centered upon the four
goals of the study. Every year of the study, increases in student achievement of laptop
students versus non-laptop students and students attending Talbot County high schools
before the initiative were reported in areas of grade point average, pass rates, and mean
scores of the Maryland High School Assessment tests (Johns Hopkins University, 2006,
2007, 2009a, 2009b; Otto, Hannon, Mainzer, & Bautz, 2010). The planned approach to

this initiative encompassed the following components outlined in Table S.
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Table 5:
Components of Talbot County Schools one to one laptop design

Alignment of the laptop program to well-defined goals

A strong leadership team at all levels

Long-term funding commitments

Ongoing stakeholder involvement and partnerships

Systemic integration of technology in curriculum and instruction

High-quality professional development

A well-maintained infrastructure and network architecture

Careful planning of all logistics

Strong and ongoing technical support at all levels

Monitoring and evaluation

Adapted from (Otto et al., 2010)

In the first two years, teachers’ journeys of technology integration were measured
through questions focused on the CBAM framework. Teacher movement into the high
stages of innovation adoption showed that teachers adapted quickly through the stages by

moving through the following progression summarized from the survey results of two

studies. Table 6 shows that progress.

Table 6:

Teacher’s concerns of Talbot County Schools teachers by CBAM 2005-2007

Year Stage of CBAM Framework
Awareness and | Understanding | Familiarity | Adaptation | Creative
learning the and applying and to other applications in
process the process confidence | contexts new contexts
Stage 1-2 Stage 3 Stage 4 Stage 5 Stage 6

Mid Year 0 9 45 28 18

2005-2006

End of Year 0 0 28 44 28

2005-2006

2006-2007 0 6 15 30 49

Summarized from (Johns Hopkins University, 2006, 2007)

This movement through the CBAM model of adoption (shown in Table 6) was

attributed to the fidelity of the implementation design including adequate teacher
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development and support. Initially, teachers were encouraged to write and share journals
with the newly established Staff Development Specialist, as well as communicate through
a newly established “Vanguard Team,” a group of technology-savvy teachers who
became peer mentors and a “Technology Coach,” which served as a liaison responsible
for creating bridges between the leadership team, IT staff, and teaching staff. A high
degree of support was reported by teachers consistently over the years, attributed to the
ongoing support provided by a distributed model. (Johns Hopkins University, 2006,

2007, 2009a, 2009b; Otto et al., 2010).

2.3.3 Florida.

The State of Florida TitleIl/D Enhancing Education Through Technology (EETT)
grant program provides studies of a major state initiative. An initial report, “Laptops for
Learning,” from the Laptops for Learning Task Force to the Florida Department of
Education made recommendations of a statewide coordination of a measured
implementation of one to one laptop computing (Barrios et al., 2004). This
recommendation reviewed other major one to one initiatives around the country,
conducted a cost/benefit analysis of mobile computing in a 24-hour/7 day per week
scenario, and provided an analysis of equity of educational opportunities. A non-
scientific teacher survey had 350 respondents from pilot schools within the state to
establish an understanding of technology use.

The recommendations of this study led to the implementation of the “Learning
with Laptops” program. Academic promise was deemed substantial enough for the State
of Florida to fund 11 school districts to implement “ubiquitous computing” by meeting
the definitions identified by the Task Force. The goals for the project included changing
teaching practice through professional development and technology afforded by laptops,
leaving autonomy to districts in meeting the goals according to their unique needs
(Dawson, Cavanaugh, & Ritzhaupt, 2006). Teacher participation in a state sponsored
“Digital Educator” professional growth series was a common requirement as was

participation in the mandated statewide research projects.
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The research to evaluate the L.earning with Laptops program used a combination
of theoretical frameworks offered by Zucker & McGhee, (2005), and another suggested
earlier by Hall, (1995) in a mixed methods study resulting in the analysis of data
collected in teacher surveys, classroom observation, and teacher reports on student
achievement (Cavanaugh et al., 2008). The study included 440 classrooms within 47 K12
schools in the 11 funded districts. Following the modified Zucker/Hall framework, three
areas were examined: (a) conditions, (b) processes and (c) consequences. Table 7

categorizes the aspect of each area of exploration.

Table 7:

Florida "Laptops for Learning" one to one laptop research framework

Conditions Processes Consequences

Technology used Professional development Student achievement

Setting Teaching practices: student- | Changes in teacher practices: student-
centered and tool-based centered and tool-based

Implementation plan Technology deployment Impact on parents

Goals and objectives Support Sustainability
Parent involvement

Adapted from (Cavanaugh et al., 2008)
Classroom observations in the study showed significant changes in teacher
practices and classroom interactions. Table 8 summarizes findings from the classroom

observations.
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Table 8:

Observed Changes through research of teacher practice in Florida

Teacher Practice Observations from first | Observations from second
half of research year half of research year

Use of direct instruction 90% 78%

Use of independent seatwork 85% 54%

Use of collaborative/ cooperative 30% 50%

approach

Use of project based learning 20% 50%

Teacher as a coach/facilitator 40% 70%

Use of technology as a learning 42% 72%

resource

Adapted from (Cavanaugh et al., 2008)

One of the aspects of the research design in the Florida study was active research.
Teacher action research was defined as an intentional inquiry carried out in a systematic
manner concerning one’s own professional and teaching practice (Cochran-Smith &
Lytle, 1993). An active research mentor was assigned to each district to assist teachers in
their own research during the school year. Forty-six teachers participated in this phase of
the research. Nearly all teachers reported improvement in student performance and long-
term effects of the laptop program in their professional life, including 15 that had taken
leadership action to share their successes with other professionals. Seventy-six percent
(76%) of action research teachers reported changes in student achievement. Three of the
46 classrooms reported negative changes due to inexperience of students with the
technology, causing them to learn the technology at the same time they were learning
classroom material. All others reported noticeable positive improvements in student
achievement (Cavanaugh et al., 2008).

The framework of change included in this study examined conditions, processes,
and outcomes and provided context for the discussion of the assumptions of this research
proposition (Hall & Hord, 2001). This project is similar to the project in Alaska in that,
while districts had similar solutions for the anticipated barriers of a one to one

implementation, each district had leeway to design the model of implementation which
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best suited its unique needs. The Florida study differs from the Alaska story in that the
schools in Alaska all had outside recommendations and specifications to guide their
implementations in regard to technical infrastructure upgrades, assistance with timely
hardware repair, and a quantity of technical and professional development opportunities
thus creating similar technical conditions and generalized instructional strategies centered
on software capabilities in regard to reducing barriers to implementation.

2.3.4 Maine.

Many of the evaluations of multi-district multi-school projects inventory teacher
uses of technology tools in the classroom. In one of the longest running large-scale
programs established in the United States, Maine introduced the “Maine Technology
Learning Initiative” in 2002 to an initial population of 17,000, 7™ grade students, and
their teachers in over 240 schools across the state (State of Maine, 2011). The following
year, all new seventh grade students also received a laptop as the program was extended
into 8™ grade. A team of researchers over a period of 8 years compiled numerous studies
concerning various aspects of one to one implementations and impacts.

One of the ongoing studies was to determine levels and frequency of laptop use
by students and teachers (Silvernail et al., 2011). This most recent study of the Maine
story utilized a teacher survey representing over 1690 teachers in the spring of 2010.
Participants represented approximately 38% of all middle school teachers in the state.
Answers to questions regarding categories of frequency and type of use as a curriculum
and instructional tool and a management and communication tool were reported as well
as common answers to questions in previous studies regarding the same categories.
Teachers responded to questions on use on a six-point Likert scale ranging from “Never
Used” to “Often during the day”. The top three response categories (“A few times per
week”, “Once daily”, and “Often during the day”) were combined and reported in the
study.

More than 75% of all teachers reported using their laptops as a curriculum and
instructional tool to: (a) develop instructional materials, (b) conduct research for lesson

design, (c) find quick facts to inform teaching, and (d) include with instruction. A little










































































































































































































































































































































































































































