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Abstract

This non-equivalent group study explored the impact of teacher participation in
the development and use of a web-based instructional resource on computer utilization by
students. The effects of participation in the technology initiative on teacher attitudes
toward computers, technology proficiency, and stages of adoption of technology were
also investigated. Tcacher volunteers participated in a treatment group that received a
professional development intervention and a comparison or web access group {WAG)
that received no professional development. The treatment, or Professional Development
Group (PDG), received instruction that modeled a constructivist hands-on approach to
creating technology-rich lessons based on classroom curricula and Internet technologics
to encourage technology integration in the classroom. The lessons were posted online
using identical websites for both groups and accessed by students of the PDG and WAG
teachers promoting the school-wide use of technology as a tool for active, directed
learning. Use of the online resource was analyzed descriptively through computer lab
usage logs, teacher-reported weekly logs, and number of hits on the websites. Utilization
of the online resource by students of the professional developinent group of teachers was
slightly higher than by students of the comparison group of teachers. The findings also
indicated that exposure to the professional development intervention increased reported
use of integrated applications and encouraged higher stages of adoption by the

experimental group of teachers (PD@G) than the comparison group of teachers (WAG).



Chapter One: Introduction

It is often difficult to move from theory to practice in educational settings
(Bednar, Cunningham, Duffy, & Perry, 1992; Bransford, 1990). Many professional
development practices in education expected to promote a specific effect in the classroom
arc not successtul, and often the professional development provided to classroom
teachers to facilitate the integration of technology into the core curriculum fall short of
the expectations (Balker, 1999; Semple, 2000; Tessmer, 1993). Computer technology that
is used for more than an information-giving tool and is incorporated into the core
curriculum remains an area of need in education (Provenzo, Brett, & McCloskey, 1999;
Rakes, Flowers, Casey, & Santana, 1999). Programs used for teaching educators that are
based on theories of learning do not always result in effective practices in the classroom
(Mouza, 2003).

The purpose of the present study was to explore the effectiveness of a hands-on
tcacher profcssional development program and the availability of a web-based resource in
integrating computer technology use by students into the core curriculum, The
professional development program that was the focus of this study incorporated
theoretical and conceptual models of learning to engage teachers in developing and
implementing a web-based instructional resource based on technologies to transform
student learning. The effects of participation in the professional development program on

teacher attitudes toward computers, technology proficiency, and stages of adoption of



technology were investigated. The impact of teacher participation in developing the web-

based learning resource on computer utilization by students was also explored.

Background

The learning benefits of integrating instructional technology into the classroom
have been well-documented by research (Archer, 2000; ChanLin, Huang, & Chan, 2003;
Chen & McGrath, 2003; Duffy & Jonassen, 1991), The infrastructure, availability of
computers, and access are rapidly becoming more equitable across school districts due to
federal lcgislation that is intent on improving, refonming, and transforming public
education (Rocap, Cassidy, & Conner, 1998). In 1993, the U. S. Department of Education
and the Office of Educational Research and linprovement (OERI) funded a national
Regional Technology in Education Consortia (RTEC) program to assist and support
efforts to integrate advanced technologies into K-12 education and adult literacy
programs. On February 15, 1996, President Bill Clinton issued the Technology Literacy
Challenge that recognized both the significant role advanced technologies play in
improving education and the growing and critical need for widespread technology
literacy. Four technology-related goals were highlighted in this challenge: (a)
professional development for teachers, (b) hardware, (¢} connectivity, aﬁd (d) software
and online resources. One of the greatest continuing challenges is facilitating the
integration of instructional technology in the classroom by teachers who are not
sufficiently prepared to confront these objectives (Edwards, 2002; Fulton, 2001; Poole &
Morgan, 1998; Prain & Hand, 2003).

The No Child Left Behind Act (NCLB), signed into law by President George W.

Bush in January 2002, not only reevaluated educational models in an effort to raise



national educational standards, but also attempted to provide students with the
technological support necessary for success in a technologically advanced society. Since
passage of the NCLB Act, the Regional Educational Laboratories (RELs), a network of
10 regional laboratories, have worked to build the capacity of the nation to respond to and
implement the goals outlined in the legislation, With the support of the U, S. Department
of Education Institute of Education Sciences (IES), formerly the OERI, the laboratories
worlk as vital partners with state and local educators to use rescarch to undertake the
difficult issues of education reform and improvement, resulting in models for
implementing systemic reform on a broad scale.

Although the most recent National Educational Technology Plan released in
January 2005 reported that virtually all classrooms are now linked to the Internet, it
remains clear that the application of educational technology in the schools is still
inadequate, Providing the hardware without appropriate training on the endless
possibilities for enriching the learning experience means that the great promise of
technology is frequently unrealized (U. S. Department of Education, Office of
Educational Technology [USDOE Office of Educational Technology], 2004}). This latest
National Technology Plan proposes seven major action steps to maximize the benefits in
public education due to the rapidly evolving development of information and
communication technology. Strengthem'ng leadership at all levels, inproving teacher
training, and moving toward digital content are among the action steps recommended for
preparing today’s students for the opportunities and challenges of tomorrow (USDOE

Office of Educational Technology).



Statement of the Problem

Society in general is progressing into a global economy, and the educational
environment should promote the effective use of technology to improve student
achiecvement, Although computer technology use in the classroom is increasing, it is
rarely utilized effectively (Barron, Kemker, Harmes, & Kalaydjian, 2003; Fulton, 2001).
Effective professional development initiatives for classroom teachers are critical to
increasing the frequency of computer technology use in the classroom by students
(Barak, Maymon, & Harel, 1999; Barth, 1990; Becker & Riel, 2000; Bonk, Malikowski,
Angeli, & Supplee, 2001; Brent, Brawner, & VanDyk, 2002). Comprehending the
potential for technology to help students construct their own meaning, based on leaming
activities that include multiple modalities across multiple domains, is the goal of effective
computer technology integration in the classroom (Mills & Tincher, 2003).

While much has been written about models of effective professional development
for technology integration, there is a need for more information on the application of
these models in real school settings. Studies have outlined the need to adopt performance
indicators for administrators and teachers to promote active learning in the classroom
(Barron et al., 2003; Bybee & Loucks-Horsley, 2000; Mills & Tincher, 2003; Mouza,
2003; Thompson & Knezek, 2002). As a result of some of these studies, the International
Society for Technology in Education (ISTE) and the National Council for Accreditation
of Teacher Education (NCATE) combined their goals to develop common standards and
performance indicators that promote the realization of technology integration in the
classroom by students and increased performance by administrators and teachers.

Introducing new technology standards is considered to be an effective strategy for



promoting computer literacy among administrators, teachers, and students (Bybee &
Loucks-Horsley; Mills & Tincher; Mouza; Thompson & Knezek), and encouragement of
effective technology use in the classroom is the goal of current local, state, and fedcral
technelogy initiatives.

While standards and performance indicators are the focus of organizations in the
promotion of technology use and goals, teachcrs must also develop an undetstanding of
the multiple levels of technology use in the classroom (Jonassen, 1996a; Laloie & Derry,
1993; Mills & Tihcher, 2003), and the identiﬁcatioﬁ of effective computer technology use
is not always consistent. Computer use by students can range from lower-level skill-and-
drill practicc to activities promoting multimedia learning environments that utilize the
potential for technology -to help students construct meaning (Goddard, 2002; Halpin,
1999; Harel, 1990). This latter type of computer technology use includes learning
activities that promote higher-order thinking by students. Technology is often used for
drill and practice instruction instead of higher-order thinking, and the number of
classrooms that have evolved to highly interactive multimedia learning environments is
limited (Barron et al., 2003; Fulton, 2001; Jonassen, 1996a). Inquiry into the type of
training that will encourage teachers to use computer technology to facilitate learning 1s
essential to the successful promotion of technology integration in the K-12 classroom that
is aligned with the core curriculum.

The professional development program that was the centerpiece for the present
study was designed to control for factors that have been identified as possible inhibitors
to technology use by teachers (Brent et al,, 2002; David, 1994; Loucks-Horsley, 1998;

Mills & Tincher, 2003). Some negative approaches to professional development include



training that is removed from the work site, lack of ongoing support, forced participation
in in-gervice training, and providing canned training programs that do not fully utilize the
rich body of personal and professional experiences of teachers. Tcacher professional
development must maximize the autonomy of the adult learner, who is also looked upon
as an expert in his or her area of specialty.

Malcolm Knowles, an early advocate for adult learners in the United States, was
one of the first educators to formally recognize the needs of adult learners, Knowles
popularized the term “andragogy” to characterize best practices in teaching adults in
contrast to “pedagogy,” the accepted practices for teaching children. Knowles’ seminal
work, The Adult Learner: A Neglected Species (1984a), postulated a set of principles to
guide the practitioner in designing instruction to meet the adult learmers’ needs.
According to Knowles, in aduit learning it must be recognized that the learner has
accuinulated life experiences that are a rich resource for learning and the adult’s learning
needs are closely related to changing social roles. Tt follows that adults are motivated to
learn by internal as well as external factors, and they learn best through problem centered
approaches that focus on the immediate application of learning (Knowles).

Knowles’ principles of adult learning are highly congruent with the constructivist
view of learning, which postulates that learning is an active process in which learners
construct new ideas or concepts based upon their current or past knowledge. From the
constructivist perspective, the learncr selects and transforms information, constructs
hypotheses, and makes decisions, relying on a cognitive structure to do so. Cognitive

structures such as schema and mental models provide meaning and organization to



experiences that allow the individual to move beyond the given information to personal
understanding (Bruner, 1973). |

Studies on constructivist learning address the difficulties of putting theories into
practice in the classroom and promote the power of technology to transform Icarning
(Bransford, 1990; Bruce & Levin, 2001; Chou & Moretti, 1992; Jonassen, Howland,
Moore, & Marra, 2003; Jonassen, Peck, & Wilson, 1999). Ongoing instructional reform
cfforts promote the use of learner-centered cognitive constructivist teaching methods
(Cobb, 1999; Jonassen, 2003; von Glaserfeld, 1989, 1995a, 1995b). From a constructivist
perspective, the learner actively integrates new information with existing knowledge to
construct meaning through experience and social settings. Replicating authentic learning
environments in professional development sessions is necessary to promote the
experience of real-world applications by tcachers (Jonassen et al., 2003). There is a need
for further testing and review of the research-based technology integration strategies that
are reported 1n the professional literature to be effective in changing the epistemological
beliefs of teachers and encouraging reform in teaching practices (Bruce & Levin, 2001;
Bruce & Peyton, 1999; Bybee & Loucks-Horsley, 2000; Dexter, Anderson, & Becker,
[999). Promising programs are those that are grounded in the constiuctivist approach to

teaching and learning, mindful of the needs and strengths of the adult learner.

Purpaose of the Study
The purpose of this study was to explore the effectiveness of a hands-on teacher
professional development program in integrating web-based computer technology use by
students for meaningful learning aligned with core curricula. The professional

development program in the present study incorporated both theoretical and empirically



tested models of learning to engage teachers in developing and implementing a web-
based instructional resource. The study investigated the effects of participation in the
professional developiment program on teacher attitudes toward computers, technology
proficiency, and stages of adoption of technology. The study also explored the impact of
teacher parﬁcipalion in developing the web-based learning resource on computer
utilization by students.

The learning environment for the professional development program was
established using a framework based upon constructivist leaming theory and adult
learning principles. Participantis collahoratively developed lessons for a school-wide web-
based resource and subsequently transferred this constructivist learning environment into
the classroom through student utilization of the web-based resource. The ultimate goal of
the program was to encourage the transfer of constructivist learning principles to student
classroom activities involving knowledge construction through the use of web-based
computer technology.

Teacher-created, technology-integrated lessons developed during the professional
development sessions provided directed student access to the Internet through a school-
based website. The availability of this online resource in the computer lab and the
classroom encouraged teachers to increase student utilization of computer technology due
to the accessibility of the lessons on the website. The primary hypothesis of this study
was that the teachers who participated in the professional development group (PDG)
would report improved attitudes toward computers, improved technology proficiency,
and increased stages of adoption of technology. It was further hypothesized that students

of the PDG teachers would utilize the school-wide web-based technology integrated



lessons with greater frequency than students of the comparison group teachers. These
hypotheses led to the overarching research question: Does a school-wide technology
initiative have a more positive impact on reported attitudes toward computers, technology
proficiency, stages of adoption of technology, and student utilization of a web-based
resource for learning by teachers who patticipate in the professional development
technology intervention than teachers in the comparison group? Five research questions

were formulated to test the assumptions of this study.
Research Questions

Research Question 1

Will reported attitudes toward computers be more positive for tcachers who
participate in the professional development technology intervention than for teachers in
the comparison group?

Sub-questions fo Research Question 1.

a. Will there be a greater reported increase in enthusiasm/enioyment toward
computers by teachers who participate in the professional development technology
intervention than teachers in the comparison group?

b. Will there be a greater reported decreasc in anxiety toward computers by
teachers who participate in the professional development technology intervention than
teachers in the comparison group?

¢. Will there be a greater reported decrease in avoidance of computers by teachers
who participate in the professional development technology intervention than tcachers in

the comparison group?
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d. Will there be a greater reported decrease in perceptions of computers as having
a negative impact on society by teachers who participate in the professional development
technology intervention than teachers in the comparison group?

e. Will there be a greater reported increase in positive attitudes about productivity
of computers by teachers who participate in the professional development technology

intervention than teachers in the comparison group?

Reseaych Question 2

Will there be greater reported increase in technology proficiency by teachers who
participate in the professional development technology intervention than teachers in the
comparison group?

Sub-questions fo Research Question 2.

a. Will there be a greater reported increase in technology proficicncy as it relates
to Electronic Mail by teachers who participate in the professional development
technology intervention than teachers in the comparison group?

b. Will there be a greater reported increase in technology proficiency as it relates
to the World Wide Web by teachers who participate in the professional development
technology intervention than teachers in the comparison group?

c¢. Will there be a greater reported increase in technology proficiency as it relatcs
to Integrated Applications by teachers who participate in the professional development
technology intervention tban teachers in the comparison group?

d. Will there be a greater reported increase in technology proficiency as it relates
to Integrating Technology into Teaching by teachers who participate in the professional

development technology intervention than teachers in the comparison group?
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Research Question 3
Will there be a greater reported increase in technology adoption by teachers who
participate in the professional development technology intervention than teachers in the

comparison group?

Research Question 4

Will there be a relationship between age, teaching experience and educational
level and the dependent variahles (Teacher’s Attitudes Toward Computers, Technology
Proficiency, and Stages of Adoption of Technology) in teachers who participate in both

groups?

Research Question 5
Will there be a greater student utilization of the school-wide web-based resource
in classes taught by teachers who participate in the professional development technology

intervention than in classes taught by teachers in the comparison group?

Significance of the Research

According to the proceedings of The Secretary’s Conference on Educational
Technology: Evaluating the Effectiveness of Technology (Baker, 1999), the emphasis in
schools’ technology needs has shifted from building and implementing a technology
infrastructure to evaluating the effectiveness of technology use in schools and
classlrooms. Although this shift in focus is well-documented by recent research
(Chambers & Carbonaro, 2003; Hughes & Ooms, 2004; O’Bannon & Judge, 2004), the
effective use of technology as a learning tool in the classroom remains illusive (Barron et
al., 2003; Jonassen, 1996b; Mills & Tincher, 2003). Inquiry into effective methods for

integrating technology into the classroom for student use is essential. Learning should
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emphasize the active, constructive, collaborative, intentional, conversational,
contextualized, and reflective qualities of learning (Jonassen ct al., 2003).

Within a constructivist philosophy, teachers as learners are introduced to ditferent
perspectives of teaching using constructivist principles. The theoretical motivation for
integrating these principles into the professional development program comes from the
argument that technology can be viewed as both a cognitive tool and a context that
enhances the learning process (Jonassen et al., 2003). One of the goals of the United
States Congress’ Web-Based Education Commission (2000) is research and development
on how people learn in the Internet age. To fulfill this goal, it is necessary to employ
professional development practices that encourage computer technology as a learning
tool in the classroom (Jonassen, 2000). The professional development program examined
in this study incorporated documented, empirically-based learning strategies to encourage
the use of best practices in technology integration (Howard, McGee, Schwartz, & Purcell,
2000; Jonassen & Rohrer-Murphy, 1999; Niederhauser & Fields, 1999).

NCLB, Title II, Part D, Section 2401, “Enhancing Education Through
Technology Act of 2001,” Section 2402, Purposes and Goals, cites as a primary goal the
improvement of student academic achievement through the use of technology in
elementary and secondary schools. Additional goals of part D are;

A. To assist every student in crossing the digital divide by ensuring that every

student is technologically literate by the time the student finishes the eighth grade,

regardless of the student's race, ethnicity, gender, {family income, geographic

location, or disability.
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B. To encourage the effective integration of technology resources and systems
with teacher training and curriculum development to establish research-based
instructional methods that can be widely implemented as best practices by state
educational agencies and local educational agencies (www.ed.gov/policy/clsec/
leg/esea02/pg34 htm).

Numerous federal initiatives and ongoing technology professional development
programs have investigated and attempted to define and measure technology use in the
schools (Becker & Riel, 2000; Goddard, 2002; Gonzales, Pickett, Hupert, & Martin,
2002; Kanaya, Light, & Culp, 2005; Mills & Tincher, 2003; Mouza, 2003; O*Bannon &
Tudge, 2004; Roblyer & Knezelk, 2003; Schrum, 2005; Thompson, 2005). Many studies
have examined teachers’ use of fechnology and the varied ways in which technology use
is defined and measured (Bebell, Russell, O’Dwyer, 2004; MacGregor & Lou,
2004/2005; Staples, Pugach, & Himes, 2005). Understanding the extent to which
technology is being used by teachers and assessing the impact of technology on learning
outcomes remains uncertain {Goddard, 2002; Hazzan, 2002/2003; Jonassen, 2003;
Pederson & Liu, 2002/2003).

The development of more sophisticated learning tasks that directly engage
learners is supported in the literature as an effective way to transforin the way learning
occurs (Bruce & Levin, 2001; Chou & Moretti, 1992; Craven, DiPasquo, Freitag,
Mitchell, Nigam, et al., 2000; Jonasscn et al., 1999). The prescnt study examined the
etfects of experimentation with such a learning strategy for teachers in an elementary
school and the subsequent effect on computer technology use in the classroom for

students, The findings of this study may serve to inform others who seck 1o create more
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effective learning environments for technology integration in real school settings, A
professional development program modeled after principles of a constructivist-learning
environment and adult learning principles may increase teacher understanding and use of
technologies, and subsequently promote an increase in computer technology use by
students of these teachers.

Another system of thought that has implications for practical educational practice
and speaks to the significance of the present study has to do with influencing the
educative quality of total environments. Every organization is a social systein that serves
as a way to help people mect human needs and achieve human goals (Goddard, 2002,
Knowles, Holton, & Swanson, 1998; Rogers, 1995). The introduction and acceptance of
any technology initiative requires a change in the culture of the organization or school.

A number of processes and models that encourage change have been identified
through empirical research (David, 1994; Goddard, 2002; Little, 1993; Rogers, 1995;
Stielgelbauer, 1994). According to Loucks-Horsley (1989), new models that reflect
different ways of thinking about how change fits into today’s educational systems are
needed. Studies that identify characteristics of effective schools and practices cite the
transformation of teaching and learning as an important aspect of systemic education
reform {David). The decp seated systemic change demanded of current educational
reform requires a new model of change (Loucks-Horsley; Stielgelbauer), that requires
changing attitudes, perceptions, behaviors, relationships, and the way people collaborate
(Stielgelbauer). Adopting an innovation is an active process that involves reinvention,

and adopters must make the innovation their own if they are to continue using it (Rogers).
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Professional development that is organized around real problems of practice must
be a part of teacher education within the local school, opposed to the out-of-school
“training” model that has been the dominant approach to leaming opportunities available
to teachers (Little, 1993). A professional development learning cnvironment for teachers
that promotes the transfer of what is leamned to classroom pedagogy is necessary.
Meaningftul professional development is a critical element in asserting and sustaining
change (Jonassen ct al., 2003). The principles of andragogy (Knowles, 1974) are a system
of elements that can be adopted in whole or in part as a conceptual framework for
incorporating constructivist skills in a professional development initiative.

The professional development program investigated in this study allowed teachers
to create technology integrated lessons aligned to their individual needs, taking
ownership of the proccss and resources, including the posting of lessons on the web-
based resource. The teacher activities incorporated thcoreticﬂ models and practical
applications of learning to engage teachers in the development and implementation of an
instructional technology resource. This study may provide useful insights to school
leaders who seek to implement change through technology inmovations in their schools.
The present study chronicled the experience of one school that was committed fo
introducing technology integration into the core curriculum, The findings of this study
may be useful to other schools that are struggling with the implementation of technology

integration into current curricula.
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Definition of Terms
The following definitions are provided to facilitate interpretation of this study.

Andragogy: A general theory for adult learning that emphasizes the importance of
experience as well as self-direction and intrinsic motivation. This theory also emphasizes
the role of problem-solving and its immediate value in learning activities; these qualitics
have been shown to be critical in computer learning tasks (Knowles, 1989).

Computer literacy: The level of expertise and familiarity someone has with
computers. The term generally refers to the ability fo use applications rather than to
develop applications.

Computer use as a learning tool: The use of computers for knowledge
construction in real-world contexts to complete authentic learning tasks that represent
multiple perspectives and viewpoints; using computer software in education to help
students with basic skills, logic, problem solving, and various other academic skills
{Jonassen, 1995).

Constructivist professional development: In this study, learning sessions provided
for teachers based upon principles of constructivist learning theory, including scatfolding,
collaboration, authentic and active learning, and problem-golving.

Effective computer technology use in education; Using computer technology in
the classroom as it relates to the core curriculum, as a learning tool for higher order
thinking and problem-solving activities.

Effective professional development in instructional technology: The development
of learning groups organized around real problems of practice that provide access (o

outside resources and expertise often drawing support from the community and modeled
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around adult learning theories. Effective professional development also provides teachers
with in-classroom assistance and support while they attempt to develop and implement
new instructional practices that encourage the use of the computer as a learning tool for
highcr-order thinking and problem-solving activities (Jonassen, 2003).

School-wide instructional website: In the present study, an instructional website
made up of technology-integrated lessons, collaboratively created by teachers in the
professional development group (PDG). The lessons, aligned with core curricula and
applicable to classroom instruction, were posted by grade level for students to access by
teachers school-wide. This site was developed for the present study to provide specific
web-based information and searches for students to use in technology-integrated lessons
that mimmized open surfing of the Internet.

Technology integration in the school curriculum: The instruction of students m
subject matter content, utilizing technology to instill and reinforce the concepts and skills
of the discipline on the instructional continuum.

Technology proficiency: Competence in four domains of computer technology
use: (a) Electronic mail, (b} Worldwide Web, (¢) Integrated Applications, and (d)
Integrating Technology into Teaching, according to International Society for Technology
in Education (ISTE) National Education Technology standards for teachers (Ropp, 1999).

Constructivist learning environment. In technology integration this includcs
hands-on activities, authentic learning in authentic settings, modeling of expert strategies
for learning, problem-solving activities, scaffolding, collaboration, and group work

{(Jonassen, 1995).
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Professional Development Group (PDG): In the present study, a volunteer group
of teachers who collaboratively created technology-rich lessons for the schoel-wide web-
based learning site based upon classroom cwriculum in three, 2-hour, hands-on
professional development sessions.

Web-Access Group (WAG): In the present study, a volunteer the group of teachers
who received no professional development intervention, but had access to school-wide
web-based learning site, with a 1-hour crientation on its use with students as a learning
tool.

Setting and Population

The setting for this study was a suburban public school in the southeastern United
States, The participants were recruited [rom a sample of convenience, K-5 teachers who
volunteered [or the technology initiative, A total of 57 participants were divided into two
groups. One group received the professional development (reatment (PDG), and a
comparison group (WAG) had access to the school-wide web-based resource, but did not
participate in the professional development sessions. Thirteen teachers made up the non-
research group (NRG), and had access to the website, but did not fill out the pre- and

post-program questionnaires.
Research Methodology

Design

A non-equivalent groups design (NEGD) was used in this study due to non-
random assignment of participants. The non-equivalent groups design is susceptible to
the internal validity threat of selcction, therefore, all variables of the pre-test

questionnaire, Teacher’s Adtitudes Toward Computers, Technology Proficiency, and
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Stages of Adoption, were used as the covariate in the multivariate analysis of covariance
(MANCOVA) to control for differences between the groups at the onset of the study.
Both groups were measured with identical questionnaire items that have a history of
yielding valuable and reliable data. Hypotheses 1 through 4 were analyzed using

inferential statistics. Hypothesis 5 was examined descriptively.

Instrumentation

Instruments were selected to evaluate the effects of two methods of promoting the
integration of technology into the classroom. Three questionnaires previously used in
educational research were combined and administered simultaneously to both groups in
November of 2003, and again in May of 2004, The instruments included Teachers’
attitudes Toward Compuiers version 3.2a (Tac3.2a), Technology Proficiency Self-
Assessment version 1.0 (Tpsa), and Stages of Adoption. All instruments were well
grounded in context, and reliability data were available from the publisher (Knezek,

Christensen, Miyashita, & Ropp, 2000).

Organization of Study

The study is organized into five chapters, with Chapter One presenting an
overview of the study, background, statement of the problem, and purpose of the study.
The chapter also introduces the rescarch questions, significance of the research, definition
of terms, setting and population, and research methodology. Chapter One concludes with
the organization of the study.

Chapter Two provides a review of the related literature, beginning with an
overview of the federal education accountability legislation related to technology

integration in schools, Implications for local administrators and teachers are explored in
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this section, followed by a discussion of the significance and relationship of learning
theories to technology applications and professional developinent, Constructivist learning
theory and adult learning principles are explored. Chapter Two also examines the effects
of organizational change and systemic reform on the culture of the school. Innovation and
change as related to techr-lology use by individuals and organizations are briefly
addressed.

A review of the empirical research on effective school applications of computer
technology concludes the chapter. The section includes studies that focus on computer
technology integration utilizing highcr-order thinking, problem-based learning, group
instruction, scaffolding, transfer of knowledge, use of hypeitext, Web-based
technologies, and Internet use in the classroom.

Chapter Three presents the null hypotheses and discusses the research
methodology in greater detail. Discussion includes the population sample,
instrumentation, data collection procedures, data analysis techniques, ethical
considerations, delimitations, and limitations, Data analyses and findings are presented in
Chapter Four. This work concludes with Chapter Five, where the study is summarized,
findings are discussed, and conclusions and implications for practice arc presented. The

chapter closes with recommendations for further study.
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Chapter Two: Literature Review

Introduction

The present study examined the outcomes of an initiative to integrate technology
into the core curriculum of an elementary school. The teacher professional development
program that was the centerpiece of the study was grounded in learning theory, best
practices in adult learning, and the empirical knowledge base on technology integration
in schools. A voluminous body of knowledge exists around these topics, but empirical
studies that test the assumptions and examine the effects of accompanying practices in
schools are relatively rare. This review of the literature begins with an overview of the
federal educational accountability legislation that is the major impetus for local efforts to
integrate technology into the K-12 core curriculum. It is the pressure to meet federally
mandated goals and performance indicators for technology program implementation that
prompted the adoption of technology standards at the state and local levels which, in turn,
has pressured administrafors and teachers to fully integrate technology into the core
curriculum at the school level. This policy framework supports the significance of the
present study.

The policy discussion is followed by a synthesis of the theories and applications
from which the conceptual framework for the study was crafted. The discussion of the
conceptual framework is followed by a critical review of the empirical research on
technology integration in schools that further supports the need for the study. The chapter

closes with a summary that relates this knowledge base to the need for the study.
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Policy Framework

The nation's latest National Education Technology Plan, released in January 2005,
reported that the application of educational technology in the schools is still inadequate.
The great promise of Internet technology is {requently unrealized, and this National
Technology Plan reported seven major action steps and recommendations proposed to
maximize the benefits in public education due to the rapidly evolving development of
information and communication technology. Strengthening leadership at all levels,
improving teacher training, and moving toward digital content are among the action steps
recommended for preparing today’s students for the opportunities and challenges of
tomorrow (USDOE Office of Educational Technology, 2004).

The purpose of the 2004 National Technology Plan was to establish a national
strategy supporting the effective use of technology to improve student academic
achievement and preparation for the 21st century. The Plan provided an opportunity to
reflect on the progress our nation has made as a result of a decade of increased federal,
state, local and private investinents in connecting classrooms to the Internet, providing
students with computers, and equipping teachers with the skills they need to use
technology as an instructional tool. This National Technology Plan was developed
collaboratively with the U.S. Department of Education, seeking input from a broad
audience, including students and various levels of educators.

The development of the new technology plan was a long-rangc national strategy
that is looked upon as a guide for using technology effectively to improve student
academic achievement either directly, or through integration with other approaches to
systemic reform. Effective technology means einploying the computer as a tool to

incrcase student ability to use higher-order thinking, comparison/contrast, analysis and
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synthesis of information (Jonassen et al., 2003). Numerous studies report that computers
are in place for student use but the learning environment has not been set up for students
to use technology effectively (Cuban, 1988},

Systemic education reform encouraged at the state and local levels by federal
policy include requirements for scientifically based research and the development and
evaluation of designs to improve student academic achievement according to the rigid
assessments of standards implemented across the nation (Bybee & Loucks-Horsley,
2000; Sivin-Kachala & Bialo, 2000; Thomas & Knezek, 2002). Technology innovations
often have a widespread positive impact on the entire school community and local
education agency (David, 1994; Little, 1993).

Federal Accountability Legislation

Early federal programs focused on increasing access to technology as outlined in
the report from the 1995 Secretary's Conference on Educational Technology.
Subscquently, the first national technology plan in 1996 created a framework for a vision
for the future. In 1996 the challenge for the nation was to help learners meet the
challenges of the 21st century by connecting every classroom to the information
superhighway with computers, good software, and well-trained teachers. These key
priorities were identified to bring about the following four goals: (a) All teachers in the
nation will have the training and support they need to help students learn using computers
and the information superhighway; (b} All teachers and students will have modern
multimedia computers in their classrooms; (¢) Every classroom will be connected to the
information superhighway; and (d) Effective software and on-line learning resources will

be an integral part of every school's curriculum. Although this first technology plan
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acknowledged that without tramned and experienced teachers computer equipment would
sit idle in classrooms, the percentage of technology money spent on professional
development remains low (Edwards, 2002; Fulton, 2001). Problems identified as
obstacles to introducing effective technology in the schools are teacher resistance and
lack of sufficient training (Mouza, 2003}. The National Center for Educational Statistics
(NCES, 1999) observed that less than 20% of current teachers reported feeling very well-

prepared to integrate educational technology into classroom instruction.

In 1999 the United States Congress’ Web-Based Education Commission set out as
one of its goals research and development on how people learn in the Internet age
(Fulton, 2001). How students learn using technology is an important phenomenon in the
development of curriculum and instruction, and directly relatcs to etfective professional
development that encourages computer technology use in the classroom. The majority of
educational environments as they currently exist do not apply innovative utilization of
technology by educators and students, The goal of promoting the effective use of
technology is to improve student achievement, yet there is a definitive .lack of practical
implementations, and even fewer empirical validations of effective technology use

linking educational technology and constructivism (Cobb, 1999).

E-learning (U. S. Department of Education [USDOE], 2000), the second national
technology plan, moved beyond the goals of the original technology plan. The amount of
progress moving toward integrating technology into teaching and learning and the
contimued advances in the affordability and capabilities of technology necessitated a

strategic review and revision of the national educational technology plan in the fall of
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1999 by the U.S. Department of Education. The outcome of this strategic review was five
new national educational technology goals: (a) All students and teachers will have access
to information technology in their classrooms, schools, communities and homes; (b) All
teachers will use technology effectively to help students achieve high academic
standards; (c) All students will have technology and information literacy skills; (d)
Research and evaluation will improve the next generation of technology applications for
teaching and learning; and (e) Digital content and networked applications will transform
teaching and learning (USDOE, 2000).

According to USDOE (2000), research and evaluation studies demonstrated that
school improvement programs that employ technology for teaching and learning yield
positive results for students and teachers. The focus and goals of this national technology
plan shifted from increased access to technology, to an effort of improved student
achievement through the use of technology in the classroom. E-learning centered on how
to help students who are growing up exposed to various technologies, and explored this
trend and the implications for creating digital age educational opﬁortunities to match the
expectations these students. This effort created new priorities and actions to ensute that
technology is being used effectively to prepare students for thewr future and enbance the
educational environment.

One of the results of this national technology plan was the Educational
Technology initiative (EdTech), supporting states throughout the nation with financial
assistance in an effort to promote technology education nationwide. The EdTech
initiative clearly stated the need for integrating technologies across the curriculum, as

well as the need to research the effectiveness of these technologies. The primary goal of
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the EdTech program was to improve student academic achievement through the use of
technology in schools. It was also designed to assist students in crossing the digital divide
by ensuring that every student is technologically literate by the end of eighth grade, and
to encourage the effective integration of technology with teacher training and curriculum
development to cstablish successful research-based instructional methods. For these goals
to be realized, the educational leader must support and encourage technology innovations
through school-bascd programs to improve technology-intcgrated teaching and learning
practices within the schools. For schools to meet the technology use goals outlined at the
local, state, and national levels, the administrator must encourage and support the school-
wide adoption of technology innovations. Educational leaders must support and inspire
teachers through a shared vision for comprehensive integration of technology into the
school, The goals of EdTech grants are to: (a) Improve student academic achievement
through the use of technology in elementary schools and secondary schools, (b) Assist
students in becoming technologically literate by the time they finish the eighth grade, and
(c) Ensure that teachers are able to integrate technology into the curriculum to improve
student achievement.

The No Child Left Behind Act of 2001 (NCLB) charged the United States
Secretary of Education with developing the nation's third National Education Technology
Plan. That plan was officially released in January 2005. The goal was to develop a long-
range national plan for educational technology to promote and enable measurement of the
extent to which the nation's schools eflectively use technology. The plan articulated a
fong-range national strategy and guidelines for using technology effectively to improve

student academic achievement either directly or through integration with other
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approaches to systemic reform (USDOE Office of Educational Technology, 2004). The
plan also provided an opportunity for reflection on the progress our nation has made as a
result of a decade of increased federal, state, local and private investments. Achicvements
included connecting classrooms to the Internet, providing students with computers, and
equipping teachers with the skills they need to use technology as an instructional tool. In
spite of this prégress, an editorial in the Journal of Research on Technology in Education
stressed the limited impact of technology on actual school reform (Schrum, 2005). The
lack of any change in educational practice is attributed by some to the disconnect
between the interests of policy makers, researchers, and the needs of teachers and schools
(Bull, Knezek, Roblyer, Schrum, & Thompson, 2005).

There is an apparent agreemment atnong scholars and practitioners that a move
from preparation in technology to implementation is needed. In addition, the use of
technology for knowledge construction in the classroom to promote greater learning
gains is needed (Duffy & Jonassen, 1991). The integration of constmctivist learning
theory with technology is a relatively recent but logical progression in technology
integration, because of the pervasiveness with which technology has influcnced life,
learning and work (Duffy & Jonassen, 1991). The task of devising instructional
paradigms for the information age seems a natural one for the field of technology (Cobb,
1999). Many educational technologists have shown enthusiasm for constructivism,
arguing that constructivism highlights what was always best in the education technology
approach and could serve well as its new theoretical center (Bednar, Cunningham, Dufty,

& Perry, 1991; Cobb, 1999; Duffy & Jonassen, 1991, 1992),
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State and Local Education Agency Accountability

The primary goal of the EdTech program was the impl’ovement of student
academic achievement through the use of tcchnology in schools. The program also
encouraged the effective integration of technology with teacher training and curriculum
development to establish successful research-based instructional methods. Through the
EdTech program, the U. S. Department of Education provides grants to state educational
agencies (SEAs) on the basis of their proportionate share of appropriated federal funding.
Under this program the states may retain up to 5 % of their allocations for state-level
activities, and they must distribute one-half of the remainder by formula to eligible local
education agencics {LEAs) and the other one-half competitively to eligible local entities.

Goals of a technology innovation must extend beyond providing technology
access in the classroom. Teaching methodologies that promote and enhance learning
opportunities for all students, administrative support of teacher professional development,
and school-wide technology innovations are an important contextual part of technology
use in educational environments, Technology Standards for School Administrators
(TSSA) are an initiative that has developed a national consensus on technology standards
for schoél administrators ¢http://cnets.iste.org/administrators). Educational leaders must
support and inspire teachers through a shared vision for comprehensive integration of
technology into the school. TSSA asserted that educational leaders have a responsibility
to promote and nurture a culture of responsible risk-taking by fostering an environment
and culture conducive to the realization of a technology vision. The standards also exhort
school leaders to advocate policies promoting continuous innovation with technology. To

promote the effective use of technology within the educational environment, teachers
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must be prepared to implement technology that directly engages students in learning,. It is
not enough to provide access to technology 1n the schools; it is necessary to implement a
quality learning environment in which advanced technologies are used.

The second National Technology Plan, £-learning (USDOE, 2000), asserted the
necessity of establishing a definition of technological literacy and assessing technology
literacy through implementation of performance indicators based on the National
Educational Technology Standards. These performance indicators have recently been
adopted by many states across the nation, The National Educational Technology
Standards (NETS) for Students were released in June 1998, NETS for Teachers in June
2000, and NETS for Administrators (TSSA) in November 2001. At the state level, 48 of
the 51 states have adopted, adapted, aligned with, or otherwise referenced at least one set
of standards in their state technology plans, certification, licensure, curriculum plans,
assessmcent plans, or other official state documents. The NETs website lists these
standards and identifies the states that have adopted the standards for administrators,
teachers and students (National Educational Technology Standards [NETS], n.d.). These
performance indicators include “effective teaching with technology.” Effective teaching
with technology is defined as integrating computer technology with core curriculum as a
classroom learning tool for higher-order thinking and problem solving activities (Mills &
Tincher, 2003).

In summary, students are expected to achieve computer literacy by grade eight
according to the National Educational Technology Standards performance indicators for

students and state technology standards. The technology goals in No Child Left Behind
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(NCLB) support computer technology use in the classroom as a learning tool and the
need for teacher proficiency in technology through effective professional devclopment.
Theoretical and Conceptual Framework

The adoption of technology in the classroom by students through effective teacher
training is supported by multiplc theories of learning. A variety of theoretical frameworks
can be applied to teacher professional development to promote technology integration in
the classroom. This study is embedded in the traditions of the constructivism as expressed
by Bruner (1966), Vygotsky (1978), Bandura (1977), Merriam and Caffarella (1999),
Knowles (1998), and others. Constructivist lcarning theory will be explored first,
followed by a discussion of the applicability of constructivism to adult learning and the
applications of learning theory on technology integration in schools, These three themes

form the conceptual framework for the study.

Constructivist Learning Theory

The basic assumption of the constructivist stance maintains that learning is a
process of constructing meaning; it is how people make sense of their experience
(Merriam & Caffarclla, 1999). Beyond this, constructivists differ among themselves as to
the nature of reality, the role ot experience, what knowledge is of interest, and whether
the process of meaning-making is primarily individual or social (Steffe & Gale, 1995).

Constructivist theory as a general framework for instruction was imtially based
upon the study of cognition (Bruner, 1966). A major theme in Bruner’s theoretical
framework was that learning is an active process in which learners construct new ideas or
concepts hased upon their current and past knowledge. In more recent work, Bruner

expanded the framework to encompass the social and cultural aspects of learning
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(Bruner, 1986, 1990, 1996), similar to the perspective of Vygotsky’s social development
theory. The focus of both theories is cognitive development, and the major theme of the
social constructivist framework is that social interaction plays a fundamental role in the
development of cognition (Vygotsky, 1978).

Although there are a number of competing constructivisms (Phillips, 1995), there
is the shared theory that constructivist learning increases knowledge transfer in students
when adapted to principles of instructional design within a particular domain (Cobb,
1999). The importance of observing and modeling the behaviors, attitudes, and emotional
reactions of others is a part of constructivism that is emphasized in the social learning
theory of Bandura (1977). Social constructivism emphasizes the importance of culture
and context in understanding what occurs in society and constructing knowledge based
on this understanding (Derry, 1999). Vygotsky’s social development theory can be
compared to the work of Bruner, and Vygotsky's social constructivist perspective is
complementary to the work of Bandura and social learning theory. More recently,
Bandura focused his work on the concept of self-efficacy in a variety of contexts (1997).

In the educational environment, an approach to the less radical “social
constructivist model” of learning theory seems to be appropriate (Hung & Chen, 1999},
particularly in the elementary grades. The foundation of constructivist learning in an
educational setting is that children actively construct their knowledge, and research
shows that the modeling of this teaching approach during professional development
programs will encourage a change in teacher pedagogy (Howard, McGee, Schwartz, &

Purcell, 2000, Jonassen & Rohrer-Murphy, 1999).
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The predominantly social constructive perspective of constructivism translates
clearly to adult education where becoming knowledgeable involves acquiting the
symbolic meaning structures appropriatc to one’s socicty. Since knowledge is socially
constructed, teaching and leamning is a process of negotiation involving the construction
and exchange of personally relevant and viable meanings (Candy, 1991). This is
especially true for adults. When information is assimilated to pre-existing notions and
modified in light of new understanding, one’s ideas gain complexity in the process of this
understanding, and a critical insight is developed that increases learning in depth and

dctail (Brookfield, 1986).

Principles of Adult Learning

Andragogy is a general theory for adult learning that emphasizces the importance
of experience as well as self-direction and intrinsic motivation (Knowles, 1984a). This
theory also emphasizes the role of problem-solving in learning activities. These qualities
have been shown to be critical in comnputer leaming tasks (Heerman, 1986; Zemke,
1984). The constructivist perspective is congruent with much of adult learning theory
(Merriam & Caffarella, 1999), and the constructivist view of learning is particularly
compatible with the notion of self-direction, since it emphasizes the combined
characteristics of active inquiry, independence, and individuality in a learning task
(Candy, 1991). With adult learners, leaming activities and learning styles vary
considerably due to physiology, culture, and personality. Therefore, generalizations about
the nature of adult learning are difficult to make. The facilitation of adult learning is a
highly complex psycho-social drama in which the personality of the individual and the

contextual setting of the educational environment are crucial (Brookfield, 1986).
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Knowles' concept of andragogy represents the first effort to develop a theory
specitically for adult learning. Knowles emphasized that adults are self-directed and
expect to take responsibility for decisions (Knowles, Holton, & Swanson, 1998). Adult
learning programs must accommodate this fundamental aspect. Andragogy makes the
following assumptions about the design of learning: (a) Adults need to know why they
need to learn something; (b) Adults need to learn experientially; (¢) Adults approach
learning as problem-solving; and (d) Adults learn best when the topic is of immediate
value.

In practical terms, andragogy means that instruction for adults needs to focus
more on the process and less on the content being taught. Strategics such as case studies,
role-playing, simulations, and self-evaluation are most useful, and teachers adopt a role
of facilitator or resource rather than lecturer or grader. Andragogy applies to any form of
adult learning and has been used extensively in the design of organizational training
programs.

Of special relevance to the present study, Knowles (1984b) also provided an
example of applying andragogic principles to the design of personal computer training;:
(a) There is a need to explain why specific thmgs are being taught (certain commands,
functions, operations, etc.); (b) Instruction should be task-oriented instead of
memorization, and learning activities should be in the context of common tasks to be
performed; (¢) Instruction should take into account the wide range of different
backgrounds of learners; learning materials and activities should allow for different

levels/types of previous experience with computers; (d) Since adults are self-directed,
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instruction should allow learners to discover things for themselves, providing guidance
and help when mistakes are made.

Theories of adult learning such as andragogy (Knowles, Holton, & Swanson,
1999) or minimalism (Carroll, 1998), emphasize the importance of adapting instruction to
the experience or interests of learners. According to these theories, there is no optimal
sequence of instruction apart from the learner. The minimalism framework proposed by J.
M. Carroll is a theory of how to design instruction for computer tasks, and the key ideas
of minimalism include making leaming tasks meaningful, active and self-directed
learning, making error handling explicit, and linking training with actual use of the
system (1993). The theory is a framework for the design of instruction, especially
training materials for computer users. Carroll conceived the roots of minimalism to be
firmly planted in the constructivism of Bruner and Piaget. The central idea of minimalist
theory is to minimize the extent to which instructional materials obstruct learning, and
focus the design on activities that support learner-directed activity and accomplishment
(Carroll, 1998; Nowaczyk & James, 1993; van der Meij & Carroll, 1995). Minimalist
theory emphasizes the necessity to build upon the learner's experience similar to
Knowles’ work,
Learning Theories and Technology Integration

Research shows that the use of technology in school communities can be more
effective when structured around specific leaming theories (Bednar et al., 1992; Dexter,
Anderson, & Becker, 1999; Hughes, 2005; Jonassen, 2003; Mouza, 2003; Nicaise &
Crane, 1999). Learning theory as an influence on the development and use ot educational

technologies has been traced in other studies as well (Halpin, 1999; Pugalee, 2001a,
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2001b; Scmple, 2000; Wang & Wedman, 2001). This discussion is limited to applications
that are especially appropriate in promoting effective technology intcgration.

Technology integration is the process by which computer technology recreates or
reorganizes the leaming enviromment by being viewed in terms of function rather than
application, process rather than approach (Mills & Tincher, 2003). For technology
integration to happen, computers must be used as tools for learning (Jonassen, 2000), and
computers and technology must be viewed in terms of function rather than application,
process rather than approach (Becker, 1994),

The concept of “meaningful learning,” a more recent application of constructivist
learning theory to technology use, cncourages the use of technology to support
constructive learning. Proponents of this perspective have developed principles of
meaningful learning to engage active, constructive, intentional, authentic, and
cooperative learning as goals for using technology in educational scttings (Jonassen et al.,
2003).

Constructivist lcarning theory is of particular interest to educational technology in
part because it offcrs a new approach to instructional design. Seymour Papert and Tdit
Harcl (1991) contributed to constructivist learning theory by coining the term
“constructionism’ to mean “learning by making.” Tt was their claim that this
constructionism was superior to the prevalent "instructionist" modes currently practiced
in schools and that everything was better understood by being created. Papert (1980,
1993) maintained that children can understand concepts best when they are able to
operationalize them through writing computer programs, and in his formulation of

constructionism, technology can play a critical role in helping children learn.
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Technological fluency is a related concept, used to describe the changing
definition of what students need to know and do with technology (Fulton, 1997).
Technological fluency is a combination of the infofmation skillé, comumunications skills,
and technology skills necessary to function in a technological environment.
Technologically fluent teachers are characterized by modeling technology use in the
classroom, applying technology across the curriculum, applying technology to problem-
solving and decision-making in authentic learning environments, and applying

technology to facilitate collaboration and cooperation among learners (Bransford, 1990).

Another theory relevant to the use of computers for learning is the cognitive
flexibility theory of Spiro, Feltovich, Jacobson, and Coulson (1992), which builds upon
other constructivist theories and focuses on the nature of learning in complex and ill-
structured domains (Spire & Jehng, 1990). The ability to spontaneously restructure one's
knowledge in adaptive response to radically changing situational demands (Spiro et al.,
1992) can allow learmers to gain a deeper understanding and is especially formulated to
support the use of interactive technology, lending itself well to the constructivist rationale
(Spiro et al., 1992},

Situated learning is a general theory of knowledge acquisition that has been
applied in the context of technology-based learning activities for schools that focus on
problem-solving skills (Cognition & Technology Group at Vanderbilt, 1993). Learning,
as it normally occurs, is a function of the activity, context, and culture in which it occurs
(i.e., it is situated), and this contrasts with most classroom learning activities that involve
knowledge, as an out-of-context abstraction (Lave, 1993). Social interaction is a critical

component of situated learning, as in Bandura’s social cognitive theory and
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constructivism in it various contcxts. Situated learning is usually unintentional rather than
deliberate (LLave & Wenger, 1991). Other researchers have further developed the theory
of situated learning. Situated learning has antecedents in the work of Vygotsky and social
learning, and all of these theories support the use of the computer as a learning tool that
enables teachers and students to actively learn through the construction of knowledge. In
this learning process teachers transfer their learning and integrate technology into the
classroom through changed pedagogy.

Brown, Collins, and Duguid (1989) emphasized the idea of cognitive
apprenticeship, which supports learning through the social construction of knowledge in
an authentic, active environment of collaborative social interaction. Computers now play
a major role in education in the form of computer-based learning systems, and because of
their interactive nature they increase the motivation level of the learner. Brown et al. also
emphasized the need for a new epistemology for learning, one that emphasizes active
perception over concepts and representation. .

Significant learning and understanding by students is seen when constructivist-
learning environments implementing technology are supported. According to the U. 8.
Departiment of Education 1995 forum report, the process of learning in the classroom can
become significantly richer as students have access to new and different types of
information. The report goes on to say that successful technology-rich schools generate
impressive results for students, including improved achievement; higher test scores;
improved student attitude, enthusiasm, and cngagement; richer classroom content; and

improved student rctention and job placement rates.
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There are numerous studies that demonstrate the cflectiveness of cducational
environments that implement technology and constructivism in student leaning activities
on various levels (Cohen, 1997; Jonassen & Rohrer-Murphy, 1999; McDonough, 2001;
Pugalee, 2001a, 2001b). The necessity of accommodating changes in theory and practice
is addressed in an article by Jonassen and Rohrer-Murphy. These authors address the fact
that constructivist approaches to learning are based on different epistemic and
pedagogical assumptions and analyzing the needs, tasks, and outcomes for designing a
constructivist environment is essential. Knowledge acquisition and transfer and the
methods for analyzing learning outcomes must be consistent with the fundamental
assumptions of the environments in which they are used (Jonassen & Rohrer-Murphy,

1999).

Research on Technology

This examination of the empirical literature focuses on multiple strands of
research on approaches to technology integration. The discovery of innovative and
thought-provoking ways to integrate various types of technology into classroom
instruction is a challenge for educational systems across the nation. Establishing and
implementing effective technology integration into the classroom is the goal of many
educators and researchers today, yet the abundance of information on knowledge
acquisition and learning theory is frequently not focused on the implementation of
practical teaching methods for classroom teachers. Directly related to the need to
integrate technology across the curriculum are contextual factors, such as the
epistemological approaches of teachers, curriculum requirements, and the introduction to

new instructional designs that are compatible with a technology-rich environment.
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Construciivist Learning

While constructivism is a well-documented theory of knowing and coming to
know, it is not as vet a well-documented theory of teaching, and educators may find the
leap into instruction aligned with this view of learning difficult (Fosnot, 1992).
Constructivist assimilation is the active process of organizing and transforming the
experience, the process of “acting on” as well as teaching for conceptual understanding
(Fosnot). Implementation of technology and constructivist approaches to teaching and
learning into the classroom becomes an issue of putting theory into practice (Bednar et.
al, 1991). The need to transform what schools do and effectively prepare teachers to use
new technology is an aspect of systcmic education reform that has produced little
evidence of widesprcad technology use in classrooms (David, 1994).

Although the Web-based Education Commission (2000) proposed the
incorporation of technology and constructivist theory into all schools nationwide across
the curriculum, the reality is that technology is not being implemented effectively or is
not being implemented at all (David, 1994). Effective instructional designs based on
rclevant and well-developed theories of learning and cognition and the transformation of
theory to pedagogy are complex (Bednar et al., 1992). There is a recognized need for the
documentation of teaching methods to be clear and useful to the classroom teacher
(Cobb, 1999; Fosnot, 1992; McDonough, 2001}. This is a difficult step due to the need to
identify what instructional strategies will facilitate concept construction and when they
are needed (Fosnot). Well-designed materials and instructional environments are not
enough to change approaches by teachers who hold strongly to objectivist and

transmission belicfs (Fosnot).
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The impact of digital technology on pedagogy in the traditional classroom is an
important occurrence (Newman & Scurry, 2001), and determining effective use of
technolog.y instruction within the classroom is not always clear. The development of
more sophisticated learning tasks that directly engage students in more etfective leaming
and transform the way learning occurs in the classroom is essential and practical, and
teachers are not comfortable with these tasks as they relate to technology. Teachers must
begin to embrace technology with a higher level of comfort and proficiency so that they
are confident about involving students in self-driven, technology-supported learning
projects. To accomplish such goals it is necessary to establish a method of professional
development that supports federal, state, and local goals to create environments in which
the actual use and subsequent etfects to use technology effectively in education are
situations where students are actively constructing knowledge as technology
implementation occurs seamlessly in the classroom (Newman & Scurry, 2001).

Constructivist theory supports conceptual understanding, and for teachers to
effectively teach for understanding, a rethinking of curriculum and instruction
development is nccessary. If constructivism is (o be taken seriously as a new paradigm
for the information age, vision statements must at some point give way to a program of
empirical research leading to a database for the learner types, conditions, and domains in
which constructivist approaches have been useful (Cobb, 1999), Cobb demonstrated the
“learner-as-scientist approach” to be useful in an environment where data is voluminous
and widcly distributed, such as the Internet. Cobb found that the goals of learning may be
domain specific, including the transfer of knowledge to novel tasks, the conditions of

learning, and the way definitional information is organized. The implications of Cobb’s
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study suggest that the version of the expert’s tools and procedures, or the learner-as-
scientist approach, may be useful to learners in other domains, and promotes the
constructivist view of teaching and learning with technology.

Technology use in the traditional classroom is usually restricted to the delivery of
information in a teacher-centered classroom where the presentation bf information is the
focus and students are required to learn, and ﬂ1en recall mformation at a later date, The
consistent interactive use of technology does not fit well into this traditional classroom
setting, and changing the instructional setting in which students learn is not as simple as
giving teachers new materials from which to teach (Jonassen & Rohrer-Murphy, 1999).
Interactive learning environments designed from a constructivist model of learning are
focused on student-centered learning that frequently incorporates technology to support
the learning processes of inquiry and understanding,

Digital tools, including computers, multimedia, and the Internet work well in
promoting an interactive learning environment for students to acquirc knowledge in
nonlincar states of creativity and discovery. Constructivist learning environments and
open-ended learning cnvironments are based on distinctly different epistemic and
pedagogical assumptions than classical approaches to instructional design. Jonassen and
Rohrer-Murphy (1999) described the use of activity theory as an appropriate framework
for analyzing needs, tasks, and outcomes for designing constructivist learning
environments with technology. A process for using activity theory as a framework for
describing the components of an activity system for designing constructivist learning
environments as they relate to technology use is outlined in Jonassen and Rohrer-

Murphy’s non-empirical paper, in which the author’s argue that activity theory is a useful
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framework for analyzing activities and settings that is similar to constructivism and
situated learning.

Semple (2000) traced the development of various learning theories and their
impact on educational technologies, arguing that the constructivist approach to learning
provides the opportunity for authentic, computer-based learning environments to be
established. This type of change will not take place if the significance of teacher
professional development and support for effective use of educational technologies to
improve student learning is ignored. Simply thinking up ways to use computers in
traditional courses is not the solution (Scmple). Teacher education and the transformation
of epistemological outlook are crucial in the implementation of a constructivist
environment using educational technologies.

There are numerous studies that examine the possibility of computer use being a
powerful catalyst leading to more constructivist practices on the part of teachers (Becker,
1999; Dexter et al., 1999; Nicaise &‘Barnes, 1996). Becker and Riel (2000) found that
teachers who are involved in collaborative planning and share their strategies for
technology integration with colleagues are the most effective users computers in the
classroom. Song and Keller (2001) found that the design of an effective learning
environment includes principles based on cmpirical research, including the use of
systematic motivational factors. Others have identified the modcling of constructivist
approaches to teaching to be effective in promoting knowledge transfer (Cobb, 1999,
Halpin, 1999; Jonassen, 2003), and the benefits of modeling an expert’s cognitive
processes while engaging in work within a problem-based lcarning environment have

also been supported through empirical investigation (Pederson, 2002-2003; Wolf, Brush,
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& Saye, 2003). The use of hypermedia authoring for knowledge construction (Chen,
2003; Nicaise & Crane, 1999) and the use of strategies that promote successful pra_ctices
in teaching and learning such as cooperativé learning, teaching to high standards, and
utilizing problem-solving activities while integrating technology have all been found to
encourage knowledge transfer in the learning environment. Professional development that
is organized around real problems of practice must be a part of tcacher in-service within
the school system instead of the “training™ model that has been the dominant approach to
learning opportunities available to teachers (Little, 1993). Adequately preparing tcachers
to respond to the teaching demands embedded in most reform efforts through substantial
and effective professional development is rare (Mouza, 2003),

One examination of effective professional development practices by Mouza
{(2003) was designed to help K-12 teachers effectively integrate technology into their
classrooms; an interpretive case study design was employed to determine the impact of
the training. Fifteen teachers expérienced integration training (as opposed to skill-based
training) that was predicted to increase confidence and prepare them to integrate
technology in their classrooms, Major influences on tcache‘r use of technology in the
classroom that were reported included: (a) support teacher reccived from the school
administration, (b) student population and needs, (c) collaboration with other teachers,
and (d) availability of school resources. The study showed that integration training does
effectively increase technology skills in teachers, although that was not the focus of the
training,

Successful methods for promoting the use of technology in the classroom must

consider all aspects of ieaching and learning among teachers and students. The adoption
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of a particular epistemological view is reflected in the theoretical framework from which
a method or concept is introduced, and this becomes a necessary element of curriculum
design when beginning a technology mitiative to promote technology use in the
classroom. It is not as simple as providing the infrastructure or even offering pre-made
lessons for teachers to use. The necessary elements of successful technology intcgration
throughout a school must begin with teacher beliefs and practices, and possibly altering
attitudes and traditional procedures.

One study that demonstrated the need for additional examination of ways in
which teachers may best integrate technology reported that for students to acquite
technological fluency, they must be taught by technologically fluent teachers (Mills &
Tincher, 2003). In this study, a technology professional development initiative was
launched in a school district with the goal of revolutionizing classroom teaching
practices. The researchers’ primary assumption was that the process of preparing teachers
to be technology integrators develops in stages in much the same way a person develops
expertise in other areas. Acquiring expertise is a developmental process that requires
much longer exposure to content to develop a high level of skills than what is attaincd
| through typical instructional programs or activities. Mills and Tincher’s assumption is
supported by the work of Lave and Wenger (1991), who proposed that beginners or
newcomers move from the periphery of a community of practice to its center, and as they
become morc active and engaged within the culture, they assume the role of expert. Chi,
Feltovich, and Glaser (1981) also found that mental models constructed by novices are
different from the metal models of experts and this developinent of expertise is acquired

in stages.
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Other research has demonstrated that teachers who base instruction on
constructivist learning theory organize information around conceptual clusters of
problems and questions as opposed to facts in isolation (Duffy & Jonassen, 1992,
Sprague & Dede, 1999). A goal of the constructivist approach is to move the learner into
thinking in the knowledge domain as an expert user of that domain (Dufly & Jonassen,
1991, 1992). In the presence of the information revolution learners must be taught to
move into the domain of problem-solver and take on the skills that requirc higher-order
thinking and transfer of knowledge (Duffy & Jonassen, 1992). Leaming activities should
be authentic and tasks should be relevant. Problem-based activities as opposed to drill-
and-practice should be used. Instcad of concentrating on knowledge acquisition, problem-
based activities allow a deeper understanding of the knowledge domain, and in this type
of environment, technology is used as a tool to solve problems (Sprague & Dede).

Several notable studies of technology-rich environments in education assess the
design of instruction and identify effective approaches to engage technology in
educational settings to utilize technology in an optimal way for learning to occur
(Jonasscn, 2000; Nicaisc & Crane, 1999; Venezky, 2001). Nicaise and Crane identified
the importance of educational theory translating into classroom practice. Their goal was
to apply constructivist and adult learning principles to show the effectiveness of
knowledge construction in a technology-rich environment. The study provided evidence
that teachers must go beyond information-giving roles and imparting fragmented content
to avoid conditioning students to become passive participants who are unable to apply or

use knowledge,
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An area of evaluation research germane to the present study involves programs
implemented to transform teacher epistemology through in-service training and graduate
level university courses (Fosnot, 1992; Howard, McGee, Schwartz & Purccll, 2000).
There continues to be a need for the development of instructional designs that promote
the opportunities for teachers to construct pedagogical knowledge, dispositions, and skills
in a supportive climate, and this is especially important when aligning instructional
design to technology with a constructivist approach to leaming (Cobb, 1999; Fosnot).

Howard et al. (2000) investigated whether constructivist practices may be
modeled through the use of a constructivist approach in teacher training. The findings
supported constructivist learning theory as an effective strategy for promoting conceptual
change in teacher professional development and student learning. The study sought to
investigate how teacher epistemological beliefs might be changed as a result of the
training progratn by administering an epistemology questionnaire both before and after
the training and examining the pretest-posttest differences. The trainers of the program
were not aware of the speciﬁc purposes of the research instruments, which were based
upon four of Schommer’s (1990) five dimensions of epistemological beliefs; Fixed
Ability, Simple Knowlcdge, Quick Learning, and Certain Knowledge. The data collected
used an epistemology inventory with indicators on four factors related to constructivist
teaching philosophies, and analysis of the data revealed significant changes in teachers’
beliefs in three of the four factors.

Self-efficacy
Bandura’s (1977) concept of self-cfficacy theorized that people’s beliefs about

their abilities lead to action agendas or goals that guide their decisions and behaviors.
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The construct of self-efficacy has been widely used in research on human motivation and
goal attainment. Researchers have used Bandura’s theory in the field of educational
technology to promote ctfective functioning and capability beliefs (Enochs, Riggs, &
Ellis, 1993; Rosin & Weil, 1995},

A study by Lumpe and Chambers (2001} concluded that in the realm of
technology school reform cfforts, the assessment of context and self-efficacy beliefs is
important so that teachers’ belief patterns can serve as a needs assessment and ptogram
evaluation tool. The research began with a sample of 20 teachers who were part of the
development of an instrument designed to assess teachers’ context beliefs about using
technology in the classroom. This goal was to development a tool that would be used to
measure the importance of context and self efficacy in determining use of technology in
the classroom with students, and to establish content validity for the tool. Next, a group
of 307 teachers participated in a professional development program focused on the
integration of technology with principles of engaged leaming. The research investigated
the belief patterns of teachers that may hinder or help technology implementation in the
classroom and the effect of their beliefs on actual classroom behavior. The purpose of the
program was to develop and support teachers as they integrated technology with
principles of engaged lcarning and to detine catcgories of contextual factors impacting
teachers’ beliefs about technology use. Factor analysis of the daté identified two distinct
factors—enabling beliefs and likelihood beliefs.

Environmental context is important in the case of a school technology initiative,
and includes students, administrators,r parents, tcachers, buildings, equipment, and

professional developiment, The individual change strategies advocated by Bandura (1997)
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are not likely to have long-term impact on teachers’ sense of etficacy without
organizational supports that ameliorate the conditions that threaten teacher’s sense of
efficacy. Lumpe & Chambers (2001) found that instituted structural changes provided
teachers with collegial, supervisory, community, and economic assistance which helped
to contribute to their sense of efficacy in an effort to change attitudes and behaviors. The
study was a concentrated effort to examine teachers’ context beliefs about the use of
technology in formal school settings.

A study by Oliver (1993) supported the notion that teacher education that includes
technical computer knowledge and skills does not translate into morc or better integration
of instructional tcchnologies into teaching. This research found that beginning teachcrs
who had formal training in the use of computers as a personal tool did not differ in their
use of coniputers for teaching from their peers who had not had the training. Factors other
than technical knowledge and skill contribute to teachers’ success at technology
integration in their teaching.

The findings of a study by Albion (1999), suggested that effective teacher
education programs that increase teacher’s capability for integrating technology must
have structure and content based upon an understanding of factors which contribute to
successful technology integration. The design of courses may be adjusted to achieve the
desired outcome of increased technology integration in the classtoom by looking into
such factors as teacher beliefs. Self-efficacy beliefs are an important and measurable
component of the beliefs that influence technology integration, and there is mounting
evidence that particular instructional strategies might be effective for increasing self-

efficacy beliefs relevant to technology integration (Albion),
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Many studies have identified lack of confidence in teaching with computers as a
factor influencing the levels of use of computers by students and beginning teachers
(Albion, 1996; Downes, 1993; Handler, 1993; Summers, 1990). Marcinkiewicz (1994)
reported that teachers’ use of computers for instruction was related to their belief in their
ability to do so successtully. A number of personal variables including self-competence,
belief in ability to use a computer for tcaching, innovativeness, and willingness to change
were found to be most closely related to computer use among the 170 elementary
teachers in the research sample (Marcinkiewicz).

In a similar study by Honey and Moeller (1990), 20 clementary and secondary
school teachers were interviewed, and they found that teachers with student-centered
pedagogical beliefs were successful in integrating technology except in cases where
anxiety about computers prevented them from appropriating the technology. In contrast,
teachers with more traditional beliefs faced much greater change in their practices in
order to integrate technology.

Additional studies have found that pre-service teachers lacked confidence in their
capacity to teach successfully with computers despite possessing positive dispositions
towards computer use (Albion, 1996, Downes, 1993). Other studies have linked teachers’
sense of efficacy for teaching to patterns of classroom behavior known to yield
achievement through an instrument designed to measure teachers’ sense of efficacy for
teaching (Gibson & Dembo, 1984). Fimally, studies have shown this construct of
teachers’ sense of efficacy for teaching to be positively related to change in individual

teacher practice (Smylie, 1988), ratings of lesson presentation, classrooin management
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and questioning (Saklofske, Michalyluk, & Randhawa, 1988), and teacher success in
implementing innovative programs (Stein & Wang, 1988).

Research investigating the impact of variations in course design on elementary
science teachers (Watters & Ginns, 1997) through a self-efficacy instrument developed
by Riggs and Enochs (1990) demonstrated that when teachers’ sell~efficacy beliefs in
their ability to use computers were increased through appropriate professional
development, they were more likely to incorporate computers into their teaching
strategies. These studics indicated teache-rs’ belicfs and 1n particular, self-efficacy beliefs,
are useful indicators of likely success at technology integration, and provide sufficient
reason to undertake further investigations in this area and to consider what approaches to
teacher education and professional development might be effective in increasing self-
efficacy for teaching with technology (Albion, 1999).

The ideal method for developing teachers’ self-efficacy for computer use [rom the
standpoint of self-e(ficacy theory may be to provide them with training and support 1o
work successfully with compulers in their classrooms. A study conducted by Borchers,
Schroyer, and Enochs (1992) demonstrated that a professional development program
which included several workshops over an extended period and on-site support for
participants was effective for increasing both self-efficacy and computer use.

Given the logistical problems _Of provided classroom based in-service for teachers,
Albion (1996) examined alternative models. His work suggested that logistical problems
might be overcome by developing multimedia materials to make examples of effective
classroom use of technology available to a wider group than could participate in direct

observation. This approach would be more cost-effective than classroom demonstrations,
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and would effectively simulatc the real experience viewed as essential to changing self-
efficacy beliefs (Albion).

In one federally funded study of teacher candidates and collaborating teachers’
experiences in learning to use technology during one school year for a varietly of
pedagogical and professional uses, sharing expertise and lcarning experiences in a
collaborative environment positively influenced meaningful technology integration into
the K-5 curriculum, In this study the challenge was to prepare today’s and tomorrow’s
teachers to use technology by embedding meaningful uses of technology in support of the
participating teachcrs’ own professional learning and in support of the lcarning of
students (Rosacn, Hobson, & Khan, 2003).

This collaborative approach was also found to be effective in facilitating tcachers
learning to use technology with students in meaningful ways. Rosaen et al, (2003)
examined cooperative efforts between a university and school system. The study also
examined collaborating teachers’ and teacher candidates’ perceptions of what they
learned, participants’ change of attitudes about technology over time, and the extent to
which participants began to use their new knowledge for professional and pedagogical
uses, as well as providing insights into further steps needed to foster collaborative and
complementary learning experiences in the future (Rosaen et al.).

The relationship between computer self-efficacy, anxiely, experience, support and
usage was investigated in a study by Fagan, Neill, and Woolridge (2003/2004). This
investigation of key factors thought to affect an individual’s use of information
technology was drawn, in part, from Bandura’s Social Cognitive Theory (1977). The key

concept of perceived self-efficacy having a direct influence on the choice of task and



52

persistence in achieving the task has served as an integrative framework in numerous
research studies addressing computer self-efficacy. Researchers identified factors that are
theoretically related 1o computer self-efficacy (Marakas, Yi, & Johnson, 1998). The
complementary relationship between computer-phobia literature and computer self-
efficacy was cxamined in the individual traits that are antecedent to computer anxiety and
computer self-efficacy in research by Thatcher and Perrcwe (2002). Computer anxiety
has also been viewed as a negative emotional reaction or effect that has been studied as a
part of a larger research focus termed technophobia or computer phobia (Torkzadeh &
Angulo, 1992), and computer anxiety has been shown to have a significant relationship to
key insiructional technology constructs such as attitudes toward computers, usage
intention, usage behavior, and performance (Brosnan, 1998; Coffin, 1999; Dumell &
Haag, 2002; Harrison & Ranier, 1992; Vician & Brown, 2002-2003).

A number of researchers found evidence that situational support is one of the
factors that affect self-efficacy, and that various types of this support increase the ability
of end-users. A study by Fagan et al. (2003/2004), reportcd that organizational support is
positively related to computer self-efficacy in that a supported individual who is very
anxious about technology interaction perceives that there is somewhere to turn for help.
Vician and Brown (2002/2003) supported this factor in their conclusion that the
development of an appropriate learning environmient for a computing intensive course is
key to providing a beneficial situation for all learners in order to reduce computer
anxiety.

Numerous Technology Innovation Challenge Grant projects focused upon

professional development designed to increase skill and confidence in technology use
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through constructivist approaches to learning that include hands-on activities and
authentic learning. The use of these methods has a positive effect on technology
proficiency and attitudes toward computer use, as well as increased technology
integration in the classroom. The development of skills in context, collaboration,
constructivist approaches for teachers and students and systemic programs that are goal-
driven are just a few of the approaches used by the TICG projects (Johnston & Toms
Barker, 2002).

The implications of constructivism for professional development are profound, as
the modeling of this approach to knowledge acquisition promoting aclive learning and
student autonomy and initiative are not created by professional growth activities
premised on the transmission view of learning (Johnston & Toms Barker, 2002), The
constructivist approach to professional development promotes a collaborative spirit, an
action-oriented agenda, and reflective practices (Johnston & Toms Barker).

The Technology Innovation Challenge Grant (TICG) initiatives included
programs such as ACT Now! Global Connections; Kcy Instructional Design Strategies
(KIDS); the Eiffel Project; Tcacher Led Technology Project: the Iowa Distance
Education Alliance: and Education Future NOW. All of these programs identified
effective professional development strategies that encouraged the adoption of technology
into the classroom by teachers without focusing on skills training alone (Johnston &
Toms Barker, 2002). Instead, a technology integration approach was used based on
indicators of a constructivist learning environment, such as hands-on activities, authentic
learning, and higher-order thinking to solve problems that are usually left for the

“experts.” These approachces to learning resulted in an increase in positive attitudes
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toward computers and increased technology proficiency in teachers due to the higher
level of understanding of computer technology knowledge achieved in these settings. In
addition, technology integration in the classroom was more likely to occur in a setting
similar to that modeled in the professional development sessions that followed indicators
of a constructivist-lcarning environment (Johnston & Toms Barker).

While positive attitudes toward computers are positively correlated with teachers’
extent of experience with computer technology (Loyd & Gressard, 1986), with
familiarity, anxieties and fears tend to decrease as confidence increases. Positive teacher
attitudes toward computers have been recognized by some studies as a necessary
condition [or effective use of information technology in the classroom (Woodrow, 1992),
and the degree of classroom computer use has been closely tied to the extent of training
in integrations techniques according to Pelgrum, Janssen Reinen, & Plomp (1993).
Research supports the assumption that increased computer experience reduces computer
anxiety in many teachers (Gardner, Discenza, & Dukes, 1993), vet the ability to reduce
anxiety may also depend on the type of computer experience to which the teachers are
exposed (Mclnerney, Mclnerney, & Sinclair, 1994). Changing teachers® attitudes is a key
factor in fostering computer technology integration in the classroom (Marcinkiewicz,
1993/1994), and it is critical that teachers possess both positive attitudes and adequate
computer literacy skills to successfully incorporate technology into the classroom.
(Hignite & Echternacht, 1992).

The instructor who has learned to integrate technology into existing curricula may
teéch differently from the instructor who has received no such training (Christenson,

2002). In Christenson’s study, 60 teachers in a suburban, public elementary school
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received needs-based instruction in the integration of computers into classroom learning
activities during the school year. Two similar public elementary schools in the same
school district were used as comparison groups; educators at these schools received the
normal district-level technology in-service training, but not the nccds-based technology
integration education delivered at the treatment school, The data gathered via the
Teachers® Attitudes Toward Computers questionnaire, indicated that teachers who
reported having received computer integration education exhibited more positive
attitudes and these attitudes changed to a greater extent in the direction of more positive
in the treatment site,

In an article by Russell (1996), six stages for learning to use technology were |
devcloped using an action research model. This information is important in identifying
key times when intensive support with knowledge for a learner is an important need, and
later stages that require less support, The identification and description of six stages and
the application of metacognitive understanding of these stages as adults learn to use
technology is useful in reducing anxiety through the learning of computer applications.
This qualitative study identified learning in a context that represented understanding and
practical application, by using a relevant activity for the application of technology skills
combined with an understanding of stages a lcarner typically goes through during the

learning process.

Best Practices
In the context of initiatives proposed at local, state, and federal levels, successful
approaches to student learning and achievement are influenced by professional

development practices that iinpact the quality of teaching (Loucks-Horsley, 1998). The
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support offered by administrators and the community is vital to the success of technology
integration (Rice, Wilson, & Bagley, 2001), and inquiry such as the ACOT (Dwyer,
1992) study reinforced the neccssity of administrative support.

The promotion of a new image that captures a dynamic view of schooling in
which teachers guide students through individual and collaborative activities that
encourage inquiry and the construction of knowledge is not new, but evidence of this
method of teaching is remarkably low (David, 1994), More than one half of elementary
and middle school teachers are non-users of computers for classroom instruction, about
one third are occasional users, and about 1 in 10 is a daily user (Means & Olson, 1995).

The apparent paradox of high access and low use of technologies in élassrooms
persists after almost two decades of intense promotion of information {echnologies, and
the abundance of access to new technologies have produced a modest shift from nonusers
to occasional users and from occasional users to serious users, In a study by Cuban,
Kirkpatrick, and Pcck (2001), a gradualist, incrementalist view of change was supported,
as well as an explanation of anomalies that remain in educational organizations despite
the investment of funds, teacher and administrative time, and school resources in
promoting technology integration in the schools. Thesc researchers spent 7 months during
the 1998-1999 school year investigating technology use in two schools using interviews
and surveys from both teachers and students, sign-up data from media centers and
computer labs, and the examination of reform efforts, accreditation reports, newspaper
articles and technology grants to gather a complete picture of cownputer use for

instruction.
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Interviews with 21 teachers and 20 students in two high schools were analyzed.
The data gathered [rom both schools in the study confirmed two commonly offered
reasons for limited and infrequent computer use in classrooms and maintenance of
teacher-centered instructional practices. The first reason was that teachers do not have
sufficient time to incorporate technology into their curricula. In addition, computer and
software training was not offered at times that worked with existing schedules, and the

type of training was, in fact, irrelevant to teachers’ specific needs (Cuban et al., 2001).

Another relevant finding in the study by Cuban et al. (2001) was that teachers’
age, experience, and gender were not factors, and there was little difference in computer
use between veteran and novice teachers, or between those with and without previous
technological experience. There was also no teacher resistance or technophobia, reasons
often cited in studics of teachers’ use of computers. Based on faculty interviews and
survey data, teachers who called for more and better technology were avid home
compulter users, and they believed in the future ubiquity of computers in society. This
{inding supports the importance of epistemological beliefs of teachers in the promotion of
computer technology use in the classroom. It is the use of time in schools, the flawed
nature of the technological innovation itself, and the contextual factors that exist in the
organization that impede the adoption of computer technology by teachers, not individual
factors of hostility to technology, inertia, or passive resistance.

In addition to how often computers are used by students, how they are being used
is also important. Supporters and critics of school technology agree that available
software and hardware are used in limited, even simple ways, often sustaining rather than

transforming prevailing instructional practices (National Educational Assessment
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Program, 1996; Wenglinsky, 1998). Current policy is based on the belief that the capacity
to catalyze change in fundamental components of the educational system lies in the
power of standards to specify what students should know and be able to do. Through
technology education standards, changes will be initiated and unanswered questions will
be answered from a systemic perspective (Bybee & Loucks-Horsley, 2000). Although the
transition from theory to practice is essential for establishing greater gains in knowledge
and understanding by teachers and students, technology innovations will continue to be a
challenge to incorporate into learning enviromments. Processes that encourage change
have been identified in research (David, 1994, Little, 1993; Loucks-Horsley, 1998,
Rogers, 1995; Stielgelbauer, 1994), yet a new model of change must be used, one that
reflects a different way of thinking about how change fits into today’s educational
systems (Loucks-Horsley). Instead of focusing on a linear approach to c11ange, change is
now approached with an emphasis on process and its context; effective change affects the
very culture of schools (Stielgelbauer).

The use of successful change strategies in education, coupled with professional
development practices, may produce positive outcomes for technology integration in
education. The new overlapping processes of change are multifaceted, slower, and
require changing attitudes, perceptions, behaviors, relationships, and the way people
collaborate (Stielgelbauer, 1994). Adoption of innovations is an active process that
involves much reinvention, and adopters must reinvent the innovation and make it their
own 1f they are to eontinue using it (Rogers, 1995)}. If an innovation is to be successful,

the expected consequences, advantages, and disadvantages must be clear, and a
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technological innovation creates one kind of uncertainty in the mind of potential adopters
(Rogers).

Technology innovations that show results in increased student learning; are
clearly aligned with local, state, and federal standards; and that promote standard-based
learning will be most readily adopted in current school systems according to the
International Society for Technology Education (ISTE) and related studies (Bybee &
Loucks-Horsley, 2000). For effective change to occur, there is an emphasis on process
and context and the effort of change does not stress the organization to any mcaningful
degree, yet the changes go deeper than any surface treatment into the structure of
organizations and the ways in which people work together (Cuban, 1988). This
multifaceted slower change means changing attitudes, perceptions, behaviors,
relationship, and the way people collaborate, in a new (overlapping) process of change
(Stiegelbauer, 1994),

Little (1994) asserted that professional development approaches that include
ambitious visions of teaching and schooling must be embedded in educational reform
initiatives for policy changes and reform agendas to be successful. As reforms pose
technical demands on the knowledge, skill, judgment, and imagination of individuals,
implementation must begin in the classroom and be embraced by teachers. Professional
development has the capacity to equip teachers individually and collectively to act as
shapers, promoters, and well-informed critics of reforms, providing that professional
development options locate problems of “implementation” such as technology

integration, within this larger set of possibilities (Little).
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A meta-analysis of five large-scale studies of education technology that identified
resources that provide visions for new uses of technology in learning and instruction
(Schacter, 1999) revealed numerous studies that consistently included the importance of
effective professional development practices in encouraging technology integration into
the classroom. Each of the studies analyzed found an overall impact of the effectiveness
of technology integration in the classroom through positive gains in student achievement
on researcher-constructed tests, standardized tests, and national tests. Evidence in some
of the studics, however, showed that learning technology is lcss effoctive or ineffective
when the learning objectives are unelcar and the focus of the technology use is diffuse
(Schacter).

Halpin {1999) investigated the effective use of technology and the impact of
integrated computer literacy training on 56 pre-service teachers comparing two different
technology integration models in a college-level methods course. Data sources included
pre-course qucstionnaires, which assessed the pre-service elementary and science
teacher’s computer skills prior to entering the required methods course. Post-course
questionnaires administered at the end of their first year of teaching assessed how
frequently the teachers were using technology as an instructional tool in the classroom.
The results of this study indicated that the inclusion of computer technology integration
in the methods course increased the probability that teachers transferred the computer
skills into their classrooms as compared to prescrvice teachers who learned computer
skills in an isolated manner. The teachers did not perceive the integration of technology
as an isolated instructional resource that would require additional instructional time, and

instead computer literacy was used as a teaching tool for the subject content, These
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results are not only applicable to preservice education, but also to in-service professional
development programs as schools are secking ways to train teachers in an effort to ineet
national technology standards (Halpin).

Current research supports the importance of integrating technology across the
curticulum, and stresscs the continued limited use of computers in the classroom
(O’Bannon & Judge, 2004). There is a growing emphasis on integrating technology
across the curriculum and a demand for teachers who are capable of integrating
technology into instruction. Not only does this focus on teachers’ classroom needs for
student learning, but focusing on computer use aligned with current curricula promotes
the use of computers as a learning tool, promoting meaningful leaming (Jonassen et al.,
2003). Multiple barriers to teachers’ use of computers have been reported (Clark, 2000;
National Center for Educational Statistics [NCES], 1999; Schrum, 1999). Other studies
have reported that many teachers feel unprepared to meet the challenge of technology
integration into classroom instruction (Schrum; Sprague, Kophman, & Dorsey, 1998).
Federal Accountability and Research

The NCES found in 2001 that only 33% of teachers felt ready to use computer-
related tools in the classroom, while only 20% felt well-prepared to integrate technology
into instruction. Numerous technology initiatives funded by the U. S. Department of
Education have attempted to promote the use of technology to enhance instruction some
of which are being reported. The Preparing Tomorrow’s Teachers to Use Technology
(PT3) initiative is examined in a paper by O’'Bannon and Judge (2004), a project based on
the principle that teachers must be capable of creating and delivering high-quality,

technology-enhanced lessons to improve student leaming. This study stressed the
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importance of working with teachers who are exemplary users of technology, and the
research findings on effective stratcgics for technology integration provided direction for
a model of professional development. The study investigated to what degree participation
in the ImPACT initiative improved mentor teachers’ use of technology and increased the
technical skills of mentor teachers.

A companion inquiry into obstacles of successful technology integration in
schools prompted the ISTE to identify 10 essential conditions that must be present in
every phase of an aspiring teacher’s education to enable the creation of learning
situations that included the powerful uses of technology. The findings of the study by
(O’Bannon and Judge (2004) indicated that the model developed for the PT3 initiative that
embodied the characteristics of successful technology integration was effective in
improving teachers’ technical skills and their ability to integrate tcchnology into
instructional practice. The prerequisite factors included shared vision, access, skilléd
educators, professional development, technical assistance, content standards and
curriculum resources, student-centered icaching, assessment, community support, and
support policies. Many additional studies support these conditions, and although
technology access is more readily available, teachers remain inadequately trained and
computers are often underused or used improperly (O’Bannon & Judge).

Research studies that focused on successful or effective technology integration
training cites instruction that has certain characteristics that are consistent with teacher
classroom practices aligned with current curricula, and the absence of one-shot
workshops that do not focus on the consistent use of computer technology in the

classroom as an instructional tool (Sandholtz, 2001; Sandhotz, Ringstaff, & Dwyer,
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1997). Additional methods found to be successful included site-based training to allow
teachers to develop understanding in realistic seltings with authentic leaming tasks
{(Ringstaff & Kelley, 2002), and training that is consistent and spread over time so that
teachers may strengthen skills and create methods of using technology with the
curriculum (Beyerbach, Walsh, & Vannatta, 2001; Vannatta, 2000).

Teachers need professional development that employs hands-on active learning
(Ringstaff & Kelly, 2002), is directly aligned with curriculum goals, and allows for
follow-up support in their classrooms (Roblyer & Knezek, 2003). Exploring the
technology, reflecting on learning, and collaborating with peers pfonmtes their
knowledge and confidence (Ringstaff & Kelly); and teachers must feel comfortable with
technology before they can include it into instructional situations (O’Bannon & Judge,
2004). The principles that guide learning environments for childr;:n also apply to teachers
(Sandholtz, 2001; Sandholtz et al., 1997), and meaningful learning tasks (Jonassen et al.,
2003) may be used to model effective professional development integrating technology
into classroom purriculum.

Many studies that are part of federal initiatives support a hands-on, research-based
approach to professional development. These resources outline effective strategies that
can be applied to the professional development of preservice and in-service teachers. The
Alliance + Professional Development program was a technology-in-education project that
provided technology training for teachers and identified specific criteria for effective
training (Yepes-Baraya, 2000). The professional development model used in the Alliance
+ project was based on notions of causal mapping by Venezky (2001), systems thinking,

and task analysis by Romiszowski (1986).
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The need for teachers to receive professional development that includes hands-on
learning, collegial approaches to learning, and active participation of teachers are just
some of the desirable elements cited as effective guidelines for technology-related
training. Professional development guidelines that embrace goals in the form of
technological proficiency levels encourage the best use of technology in schools.
Professional development programs designed ﬁ) increase skill and confidence in
technology use may be successful through integration techniques as opposed to focusing
a training model for skill development (Mouza, 2003).

Conclusion

This chapter provided an overview of the national policy framework for system
education reform and the imperative within that framework for the meaningful
integration of technology into the core curriculun at all levels of instruction. The chapter
also explained the conceptual framework for the present study based upon constructivist
learning theories, principles of adult learning, and best practices in technology
integration. A review of the empirical literature related to technology integration through
teacher profcssional development grounded in constructivism has demonstrated the
efficacy of such approaches in increasing teacher self-efficacy and technology
proficiency. The review also demonstrated the efficacy of constructivism in promoting
the use higher-order thinking skills among children through technology-bascd lessons.

Chapter Three prescnts the null hypotheses and discusses the research
methodology in greater detail. Discussion includes the population sample,
instrumentation, data collection procedures, data analysis techniques, ethical

considerations, delimitations, and limitations, Data analyses and findings are presented in
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Chapter Four, This work concludes with Chapter Five, where the study is summarized,
findings are discussed, and conclusions and implications for practice are presented. The

chapter closes with recommendations for further study.
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Chapter Three: Methodology

The purpose of this chapter is to discuss the methodology used to explore the
effect of a school-wide web-based tcchnology initiative in an elementary school setting,
This quasi-experimental comparison group study was conducted to examine the effect of
the school-wide web-based learning environment and a professional development
technology initiative on teacher’s attitudes toward computers, teacher tcchnology
proficiency, teacher’s stages of adoption of technology, and amount of utilization of the
website by students. Inferential and descriptive analyses were completed. This chapter
contains the research questions, design and procedures, including: the research
hypotheses, the research sample, instrumentation, description of the school-wide web-
based site, descriptions of the experiinental and comparison groups, delimitations and
limitations, data collection, and analyses.

Research Questions

Research Question 1

Will reported attitudes toward computers be more positive for teachers who
participate in the professional development technology intervention than for teachers in

the comparison group?
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Sub-questions to Research Question I

a. Will there be a greater reported increase in enthusiasm/enjoyment toward
computers by teachers who participate in the professional development technology
intervention than teachers in the comparison group?

b. Will there be a greater reported decrease in anxiety toward computers by
teachers who participate in the professional development technology intervention than
teachers in the comparison group?

c. Will there be a greater reported decrease in avoidance of computers by teachers
who participate in the professional development tcchnology intcrvention than teachers in
the comparison group?

d. Will there be a greater reported decrease in perceptions of computers as having
a negative impact on societly by teachers who participate in the professional development
technology intervention than teachers in the comparison group?

e. Will there be a greater reported increase in positive attitudes about productivity
of computers by teachers who participate in the professional development technology
intervention than teachers in the comparison group?

Research Question 2

Will there be greater reported increase in technology proficiency by teachers who

participate in the professional development technology intervention than teachers in the

comparison group?
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Sub-questions to Research Question 2

a. Will there be a greater reported increase in technology proficiency as it relates
to Electronic Mail by teachers who participate in the professional development
technology intervention than teachers in the comparison group?

b. Will there be a greater reported increase in technology proficiency as it relates
to the World Wide Web by teachers who participate in the professional development
technology intervention than teachers in the comparison group?

¢, Wil there be a greater reported increase in technology proficiency as it relates
to Integrated Applications by teachers who participate in the professional development
technology intervention than teachers in the comparison group?

d. Will there be -a greater reported increase in technology proficiency as it relates
to Integrating Technology into Teaching by teachers who participate in the professional
development technology intervention than teachers in the comparison group?

Research Question 3

Will there be a greater reported increase in technology adoption by teachers who
participate in the professional development technology intervention than teachers in the
comparison group?

Research Question 4

Will there be a relationship between age, teaching experience, educational level,
and the dependent variables (Teacher’s Attitudes Toward Computers, Technology
Proficiency, and Stages of Adoption of Technology) in teachers who participate in both

groups?
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Research Question §

Will there be greater student utilization of the school-wide web-based resource by
students of teachers who participated iﬁ the professional development technology
intervention than by students of teachers in the coinparison group?

Re.seafch Design

A non-equivalent group design (NEGD) was used in this study. Participants
volunteered, and assignment to groups was not random. As a result, the NEGD is
susceptible to the internal validity threat of selection. It is possible that prior to the study
differences between the groups could adversely affeet the outcome of the study.
Therefore all variables of the pretest questionnaires Teacher’s Attitudes Toward
Computers, Technology Proficiency, and Stages of Adoption were analyzed as a
covariate in the multivariate analysis of covariance (MANCOVA) to control for
differences in the groups at the onset of the study. Both groups were assessed with the
same pre-prograni and post-program measure in identical settings, with a set of
questionnaires that have a history of yielding valid and reliable data. This quasi-
experimental design, although unable to allow the same degree of certainty about cause-
and-effect relationships as an experiment does, can provide convincing circumstantial
evidence regarding the effects of one variable on another..

The design implementation began by establishing two groups of teachers who
volunteered to be a part of a technology initiative at one elementary school in the
southeastern United States. The treatment group of volunteers received a professional
development intervention (PDG), and the web-access group (WAG) or the comparison

group was directed to a school-wide website for learning. The total number of subjects
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studied was 57; 28 participants in the treatment group, and 29 participants in the
comparison group. The professional development program (PDG) consisted of three 2-
hour contact hours with an online resource page and ongoing support. The alternate web-
access group (WAG) consisted of teacher participation in a 1-hour orientation in the use
of the school-wide website as a resource for student leaming. Comparison group teachers
were given the option of using this web-based resource at their discretion in the
classroom to supplement core curricula. All teachers in the school were given the
opportunity to participate in the professional development program before the end of the
2003-2004 school year to provide equity of access to the resource for all teachers and all
students. Participants in both groups of the study were required to maintain a weekly log
of computer use by students for 18 weeks, beginning in January 2004 through May 2004,
Both groups were pretested with identical questionnaires in identical settings in
November 2003 before beginning the professional development group sessions. Identical
questionnaires were administered in identical settings in May 2004, after the professional
development intervention for the PDG group. Details of the research design are displayed

in Table 1.
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Table 1

Research Design for Treatment and Comparison Groups

Date MNovember Treatment May

Pre Post
Professional development
PDG Program
Professional 01 (3 2-hr sessions=6 hrs.) + . 0Ot
Development 02 Contributing to school-wide website of 02
Group 03 lessons based on classroon cumricula 03
(Treatment) Collaborate and Create
WAG 0l Access to school-wide website of 01
Web Access 02 lessons based on classroom curricula 02
Group 03 The Learning Page 03
{Comparison)
Independent Variables

Group 1 Treatment Group
Professional Development Intervention

Group 2 Comparison Group
Access to technology lessons and links posted on school-wide web-based learning site by
professional development group

Covariates-Pre Questionnaire Items
Ol1Teachers’ Attitudes toward Computers
02 Technology Proficiency Self-Assessment
03 Stages of Adoption of Technology

Dependent Variables

Post Questionnaire [tems

Ol1Technology Proficiency Self-Assessment
02 Teachers’ Attitndes toward Computers
03 Stages of Adoption of Technology

Descriptive Data

04Weekly log of technology use by students in the classroom, teacher reported
05 Weekly log of computer lab use, sign-in sheets

06 Student hits on website (separated by experimental and comparison groups)
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Websites, 3 separate sites, to access hits by PDG, WAG. or NRG*

*Learning The Learning Page/*Professional Development Group Students-linked to
professional development group teacher home pages on school website for access.

*Learning WAG The Learning Page/*Web-Access Group Students-linked to web-access
group teacher home pages on school website for access.

*Learning The Learning Page/*Non-Research Group Access-linked to researcher and
non-research group teachers home pages on school website for access,

Research Instruments

The questionnaires used in this study measured teachers’ attitudes toward
computers, technology proficiency, and stages of adoption of technology. The
instruments were chosen because the variables measured corresponded to those of
intcrest to the present study’s evaluation of the effect of two methods of promoting the
integration of technology into the classroom for student learning, The three instruments
were obtained from the book Instruments for Assessing Educator Progress in Technology
Integration {(Knezek et al., 2000). Written permission was obtained from the developers
of all instruments in this study (Appendix H). Identical questionnaires were administered
at the beginning of the study in November 2003 and at the end of the school year in May
2004. The questionnaires are well-grounded in context, and acceptable concurrent |
reliability and validity data are available. All instruments have been previously used in
technology research (Knezek et al.).
Teachers’ Attitudes Toward Computers (TAC v 3.2a)

This instrument was developed to measure teachers” attitudes and was originally
construeted as a 10-part composite instrument that included 284 items spanning 32 Lilert

subscales (Christensen & Knezek, 1996). The version used in the present study was the
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TAC 3.2a, 7-factor instrument; 5 of the 7 factors were selected as the most appropriate
based upon the type of intervention used in this study.

The following computer attitude questionnaires contributed to the five sub-scales
of the TAC version 3.2a used in this study, according to the developers (Christensen &
Knezek, 1996).

L. The Computer Attitude Scale (Gressard & Loyd, 1986) measures confidence,
liking, anxiety, and usefulness.

2. The Computer Use Questionnaire {Griswold, 1983) tests awareness.

3. The Attitudes Toward Computers Scale (Reece & Gable, 1982) measures
general attitudes toward computers,

4. The Computer Survey Scale (Stevens, 1982) measures efficacy and anxiety.

5. The Computer Anxiety Rating Scale (CARS; Heinssen, Glass, & Knight, 1987)
identifies technical capability, appeal of learning and using computers, being controlled
by computers, learning computer skills, and traits to overcome anxiety.

6. The ATC (Attitudes Toward Computers; Raub, 1981) measures computer
usage, computer appreciation, and societal impact.

7. The CAIN (Computer Anxiety Index; Maurer & Simonson, 1984) examines
avoidance of, negative attitudes toward, caution with, and disinterest in computers
(anxiety and comfort).

8. The BELCAT (Blombert-Erickson-Lowery Computer Attitude Task; Erickson,
1987) assesses attitudes toward leaming about computers and towards computers

themselves.
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9. The Attitude Toward Computer Scale (Francis, 1993) measures the affective
domain.

10. The Computer Attitude Questionnaire (CAQ; Knezek & Miyashita, 1993)
rates computer importance, computer enjoyment, computer anxiety, and computer
seclusion.

11. The Computer Attitude [tems (Pelgrum, Janssen, Reinen, & Plomp, 1993)
measures computer relevance, and computer enjoyment.

Construct Validity and Internal Consistency Reliability for Scores on the Teachers’
Attitudes Toward Computers v 3.2a |

The Teachers’ Attitudes Toward Computers (TAC v3.2a) questionnaire was
developed during 1995-97 for a study of the effects of technology integration education
on the attitudes of teachers. Six hundred and twenty-one educators in Texas, Florida,
New York, and California completed the TAC during 1995-96. A factor analysis of the
284 individual items on the questionnaire, using the 621 responses, indicated that
between 4 and 22 different attributes were actually measured by the items collected from
the 32 previously published subscales. Examination of the factor structures for all 4 - 22
feasible solutions resulted in selections of 7-factor, 10-factor, and 16-factor structures as
the most meaningful representations of the domain (Christensen & Knezek, 1996),

The TAC was administered as a pilot test at a district training program in Port
Arthur, Texas. Complete data were collected from 91 teachers prior to and after their 6-
week training sessions. The paired data were viewed in many ways, including the
originally published subscales, 7-factor, 10-factor, and 16-factor structures. Common to

all views of the data was strong cvidencc that a reduction in anxiety about computers
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occurred in participants during the course of their training sessions (Christensen &
Knezel, 1996).

These findings were viewed as successful confirmation of the discriminant
validity of the TAC scores. The structure is comprehensive, and its scoring procedure is
to sumn the numeric values of the responses for the related items to produce a Likert
subscale score for cach factor (Christensen, 1998). Table 4 lists internal consistency
reliability values reported for scores on the Teachers’ Attitudes Toward Computers, Tac
v3.2a, 5 factors,

Technology Proficiency Skills Assessment (TPSA v 1.0),

The Technology Proficiency Self-Assessment (TPSA v1.0; Ropp, 1999) is a 20-
itemn Likert-type insttument. It was designed to reflect four domains included in the
International Technology in Education (ISTE) national educational technology standards
for teachers. The self-assessment consists of 20 items, 5 each from the following domains
of proficiency: (a) Electronic mail, (b) World Wide Web, (c) Integrated Applications, and
(d) Integrating Technology into Teaching.

The TPSA was also designed to provide individuals with examples of the variety
of ways that a proficient teacher candidate might use computers and technology in the
classroom. In this manner, the TPSA could be used by a teacher candidate as a tool that
would provide examples of technology proficiency as well as indicate progress toward
proficiency. Although the content of the items on the Technology Proficiency Self-
Assessment was tailored to teaching and learning with computers, the TPSA is essentially
a measure of self-efficacy. Individuals are asked to rate their confidence in their ability to

perform the tasks listed on the instrument.
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Reliability for Scores on the Technology Proficiency Skills Assessment, TPSA v 1.0

The scale yielded scores with a reliability (alpha) coefficient of .95 in its initial
use in a study by Ropp {1999). In a more recent study, the full scale scores were found to
have a reliability (alpha) coefficient of .94 from a set of 506 responscs (Knezek et al.,
2000). Alphas were also determined for scores on each of the four subscales: Electronic
mail (.78), WWW (.81), Integrated Applications (.84) and Teaching with Technology
(.88). The Technology Proficiency Self-Assessment was administered simultaneously
with the pre- and posttest questionnaires in the present study and Internal Consistency
Reliability for the TPSA v 1.0, 4-factor instrument is shown in Table 5.
Stages of Adoption of Technology

This instrument was developed based on Russell’s (1995) stage of technology
adoption (Christensen, 1998). According to research conducted by Russell, adults
learning new technology pass through six stages on their way to becoming confident
technology users. Learmers may begin at any point and progress through all six at their
own rates. The stages include (a) awareness, (b) leamning the process, (¢) understanding
and application of the process, (d) familiarity and confidence, (¢} adaptation to other
contexts, and (f) creative applications to new contexts, The stages of adoption of
technology instrument was administered simultancously with the pre- and posttest
questionpaires in the present study.
Reliability and Validity for Stages of Adoption of Technology

Internal consistency reliability measures cannot be calculated for data gathered
through the Stages of Adoption of Technology instrument because it is a singlc-item

survey. A high test-retest reliability estimate (.91) was obtained from a sample of 525 K-
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12 teachers from a metropolitan north Texas public school district during August 1999
(Knezek et al., 2000). The Stages of Adoption of Technology items were included on two
attitudinal questionnaires completed by educators as near to each other in time, as within
the same hour, or scparated in time by as much as one day. Educators never had access to
the information provided on one survey while completing the other during this process. A
Pearson product-moment correlation was calculated between scores on the two reported
Stage measures as a form of test-retest reliability. The value of .91 indicates high
consistency for these educators on reported stages,
Teacher-reported Logs of Computer Use by Students

The teacher-reported logs provided information on classroom and computer lab
use as self-reported by teachers in both groups. The teacher-reported logs of computer
use by students were collected weekly from January 2004 through May 2004, The logs
identify utilization of the web-based resource by students of teachers in the PDG and
WAG groups and were created by the researcher (see Appendix I}).
Computer Lab Sign-in Logs

Computer lab logs were collected to identify a profile of actual lab use for the
2003-2004 school year, August 2003 through May 2004, Lab use was identified on the
sign-in sheets to specify what students were accessing in the lab: utilization of the web-
based resource, specific software programs, or general Internet use. The computer lab
sign-in sheets were a data source that was always used in the school,
Hits on the PDG and WAG Websites

Website use was monitored by the researcher through the use of two identical

websites with unique web addresses linked to individual teacher web pages. This method
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separated .the websites by PDG and WAG group and measured approximate website use
by students of the two groups by keeping count of hits on each of the websites. The
overall website use by weck was monitored, and measured approximate student use since
returning to the homepage and Internet searchers may account for some of the hits
counted,

Informed Consent and Institutional Review Board Approval

Approval for the study was obtained from the Institutional Review Board for the
protection of Human Subjects at the University of North Florida prior to the collection of
any data (see Appendix A). A request for approval for research in the schools was
submitted to the Assistant Superintendent of Curriculum and Instruction (Appendix B)
and obtained (Appendix C).

The process for data collection was designed to protect teacher privacy, and the
data were coded with no identifying labels {or research purposes. The instruments were
color-coded to identify the two participating groups in the study for the purpose of
inquiry into the effect of the two methods of technology innovations. Numbers
identifiable only by participants to assure anonymity in both groups matched pre- and
post-questionnaire items, as well as the teacher-reported weekly logs of computer. The
researcher was not able to identify individual teachers from the information provided.

The principal of the participating school supervised the primary data collection by
the researcher. The consent procedures began with a request for interest in the study
given to teachers at the participating school {(Appendix D). The consent procedures
included obtaining the signature of those participants who were involved in both groups

of the technology initiative, and all participants signed an informed consent form
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(Appendix E) before completing any questionnaires in this study. The participants
received information on their involvement in the research and were provided a summary
of the research proposal. The participants received a copy of the consent document, and
the researcher has all documents on file. There were no conceivable issue of
confidentiality and risk associated with participation in the study, and participants were
assured that they could drop out of the study at any point in time. They were futher
assured of the confidentiality of all responses, as instrument were handled by the
researcher only and the results were reported as grouped data.
Data Collection

The duration of the data collection was November 2003 through May 2004 as
shown in Table 3. The thrce instruments were combined and used to gather pre- and
posttest data from the participants in both groups (Appendix F). The pre- and post-
questionnaire data were collected at the onset of the study, Novelnﬁer 2003, and again in
May 2004, and all instruments were administered shmultaneously in identical settings.
Permission was obtained from the developers for all instruments used (Appendix G).
Participants used a self-selected identifier on pre- and posttest questionnaires to match
pre- and post- questionnaire items. A weekly log (Appendix H) of student computer use
was kepl by teachers in both groups from January 2004 through May 2004, using the
sanie identifier. These logs were placed in teacher mailboxes and picked up weekly by

the researcher to help ensure accuracy of the data.
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Timeline for Data Collection

Questionnaire Administration, Treatment, and Weekly Logs
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Pretest November December January May Posttest
Groups Questionnaire 2003 2003 2004 2004 Questionnaire
ltems Ttems
Access {o Access to
PDG 01,02,03 school-wide school-wide 01,02,03
Professional Professional Website of website of
Development Development lessons based  lessons based
Treatment Treatment on classrcom  on classroom
curricula curricula
Weekly Logs  Weekly Logs
Access to Access to
school-wide school-wide
WAG (01,02,03 01,02,03 One hour Website ol " Website of 01,02,03
Orientation lessons based  lessons based

to website

on classroom
curricula

Weekly Logs

on classroom
curricula

Weekly Logs

Data Entry

The completed questionnaires were scored manually. Reverse scoring of some

itemns on the Teachers’ Attitudes Toward Computers, Tac 3.2a, was completed prior to

manually entering the data into an SPSS database. Teacher-reported weekly website use

logs, computer lab logs, and hits on the websites were entered into Excel spreadsheets.

Cronbach’s Alpha

Cronbach’s alpha was used as an estimate of reliability on a set of 57 responses

on the questionnaires to correct for bias and possible measurement error. There is a direct

relationship between measurement error and reliability; therefore, an estimate of

reliability reflects the proportion of measurement error in the variables used in this study.

In analyzing the data from the non-equivalent group design, reliability of data from all
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questionnaires was examined using Cronbach’s alpha, which produces an upper-bound
estimate of reliability.
Data Analyses

Statistical analyses were performed using Statistical Package for the Social
Scicnces (SPSS) in order to compare the two groups, professional development group,
and web-access group. SPSS is a comprehensive and integrated statistical program for
data description and hypothesis testing in the social sciences.

A multivariate analysis of variance (MANCOVA) was used for hypotheses testing
to control for diffcrences betwecen the experimental and comparison groups and the
dependent variables Teacher’s Attitudes Toward Computers, Technology Proficiency
Self- Assessment and Stages of Adoption. The alpha level was set at 0.05. Demographic
data such as age, years of teaching experience, grade level taught, and educational level
were analyzed to determine if a relationship existed between the quantitative dependent
variables, teachers’ attitudes toward computers, technology proficiency self-assessnent
and stages of adoptions, as well as actual computer utilization by students. To further
interpret the findings, teacher-reported weekly logs of computer use, computer lab sign-in
sheets and student hits on the website (divided by groups) were reported descriptively.

The independent variables in this study were participation in the professional
development intervention (PDG) and the creation of the technology-integrated lessons to
post on the web-based resource to be used by students as a supplement to learning, and
the comparison group (WAG) teachers who attended an orientatioh to location and use of
the website but attended no professional development sessions. The pretest variables

from the set of questionnaires, Teacher’s Attitudes Toward Computers, Technology
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Proficiency, and Stages of Adoption, were the covariates in the multivariate analysis of
covariance design or MANCOVA. The dependent variables in the quantitative analysis of
this study werc (a) Teachers’ Attitudes Toward Computers, with 5 sub-factors, (b)
Technology Proficiency, with 4 sub-factors, and (c) Stages of Adoption of Technology.
The multiple factors used in the questionnaire, Teachers’ Attitudes Toward Computers
(Tacv3.2a), arc Factorl-Enthusiasm/Enjoyment, Factor 2-Avoidance, Factor 3-Anxiety,
Factor 4-Negative Impact on Sociely and Factor 5-Productivity. Four sub-scalcs werc
used in the Technology Proficiency Self-Assessment (Tpsa v1.0), Factor 1-Electronic
Mail, Factor 2-World Wide Wéb, Factor 3-Technology Applications, Factor 4-
Technology Integration. Stages of Adoption instrument is a single-item survey.

Statistical Package for the Social Sciences (SPSS) was used to analyze the data.
Cronbach’s alpha coefficient was used to compute reliability estimates, and multivariate
analysis of covariance (MANCOVA) was conducted to analyze the differences between
the treatment group (PDG) and the comparison group (WAG).

Descriptive analysis was used to examine the utilization of the website by
students of teachers in both groups by creating two separate sites for students of each
group for purposes of accessing hits on the websites separately. The study also examined
student use of computer technology through teacher reported weekly logs of computer
use by both groups and hits on the website for both groups from January 2004 through
May 2004; computer logs for the 2003-2004 school year were also collected and entered

into Excel.
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Research Population and Sample

Using a sample of convenience, the participants for this study were recruited from
teachers from grades K-35 at one public elementary school in a school district in the
southeastern United States. The involvement of human subjects began at the onsct of the
2003-2004 school year with recruitment from the teacher population through a teacher
interest survey. Teachers volunteered from every grade level in this K-35 elementary
school. The sampling model limited the population to which the findings of this study
may be of interest to K-5 public school teachers in a suburban middle-class environment.
The context of the population from which the sample was recruited was a high-achieving,
innovative middle-class school with a population of 97% White, 1% African-American,
and 2% Hispanic. These demographics limit the external validity of the findings.

The student population at the time of the study was 1,022, This included 739
White, 145 Black, 105 Hispanic, 21 Asian, 0 Indian, and 1 Pacific Islander. With the
support of the principal, 57 out of the total faculty of 70 teachers volunteered. Those
teachers who volunteered were distributed as equitably as possible, according to grade
level, to make the research groups similar and collaboration on projects by grade level
possible. Participants in this study ranged in age from 21 to 54 years, with a mean age of
33 and a standard deviation of 8.5, Typical to most elementary school settings, 100% of
the participants were female, and in this sample 100% were White, The number of years
of education varied; 62% held a Bachelor’s Degree, 35% hcld a Master’s Degree, and 3%
held a Master’s + 45 hours of coursework. The number of years of teaching experience
for the sample ranged from 1 year to 27 years, with a mean of 8 years and a standard

deviation of 5.8,
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Research Setting

Research Site

The research site was a K-5 public school with all classrooms containing a
minimum of three student computers and every teacher having a multimedia cart that
included a large-screen TV, presentation box, computer, laser disk player, VCR, and
printer. The computers linked to a network server and the Internet, and all student and
teacher computers had a Windows 95 Operating System with Microsoft Office
Professional Suite software. There was also a computer lab with 24 student computers
and a teacher multimedia cart, two rolling labs with 20 wireless laptop computers on each
cart, and two Classroom Performance Systems that engage students for testing/evaluation
using wireless remote controls. Internet Explorer was the preferred browser for accessing
The Learning Page throughout the research year, and the STS worked diligently with the
researcher o ensure all student and teacher computers were in working order and
accessible. The professional development model was based upon the availability of
school resources that were adequate but underused (David, 1994; Goddard, 2002).
Researcher’s Role

The role of the researcher was an important aspect of the technology initiative
instigated in this study. The researcher functioned as a participant in the process and
became a leader among peers. The researcher provided all of the professional
development activities for the PDG group and provided technology support of all
participant teachers. Several teacher leaders emerged from the peer development group
creating a collaborative learning team. While the researcher’s role may be considered a

limitation in a true experimental design, one of the assumptions of the present study is
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that teachers as protcssional practitioner’s learn and teacher best when given the
opportunity to construct their own meaning,
Delimitations

This study was delimited to a middle-class suburban sehool with all female
participants, therefore generalizations drawn from the findings should be limited to a
similar setting. The study was further delimited to the effects occuring over a single
academic year, The possible effects of administering an identical pre- and posttest to both
groups also limit generalization, so that results may not necessarily generalize to a
population that received no pretest. Due to the fact that the experimental and comparison
groups were teachers in the same school, it is possible that the reactive effect of
experimental trecatments were due to the fact that the subjects knew that they were
participating in a study, and may have reacted to the novelty, rather than the treatment.

Limitations

To insure that the groups were as similar as possible, grade-level teachers were
distributed equally among the two groups and no previous technology experience was
required for participation in the professional development initiative, The comparison
group received no part of the professional development training, but it is feasable to
assume that teachers would have conversations about this program. There is reasonable
assurance that confounds were avoided and that there were no consistent differences
between what happened to the experimental group and the comparison group other than
the technology initiative training, There were no other major technology training
programs or initiatives at the school for the 2003-2004 school year. Attrition did not

oceur, as the teachers who knew they might transfer or be out due 1o pregnancy did not
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volunteer for the technology initiative and no other volunteers dropped out of the study.
Due to the inability to randomly assign the groups, this study did not have high internal
validity, yet given the real-world environment there was higher external validity, as
teachers volunteered for one of two groups based upon personal preferences and levels of
comfort.

Research Groups

Two groups were formed from volunteers for the technology initiative in one
elementary public school site. The majority of participants volunteered specifying a
group preference, professional development or no professional development; while some
of the volunteers gave no preference, willing to be placed in either group. The researcher
attempted to distribute participants evenly by grade level for collaboration purposes.

The professional development program involved teacher participation in three 2-
hour sessions and the development of a website of lessons and Internet links to be used as
a classroom resource. The alternate method required that teachers participate in a 1-hour
orientation to the resource, and use the resource in the classroom at their discretion.
Communication with both groups was made regularly by e-mail and through morning
announcements when new lessons were posted.

Professional Development Model

The teacher learning environment for the professional development intervention
was built upon principles of constructivist and adult [earning theory and designed to
control for factors that have been identificd as possible inhibitors to technology use by
teachers (Brent et al., 2002). The professional development intervention modeled higher-

order thinking and learning by actively engaging teachers in knowledge construction
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through the use of computer technology (Song & Keller, 2001), with teacher participants
developing The Learning Page, a web-based resource of lessons and Internet links for
student use. Empirically tested, constructivist, technology-rich learning environments that
are desirable in the classroom were modeled during the hands-on interactive training
(Craven et al., 2000; Jonassen, 2000; Jonassen, Peck, & Wilson, 1999),

The professional development model was grounded in a body of professional
literature and empirical evidence that encouraged the integration of computer technology
for active learning in the elementary classroom (Hung & Chen, 1999; Jonassen, 2000,
Song & Keller, 2001). Teachers created lessons based on core curticula that included
hyperlinks to specific websites for the construction of knowledge by students ensuring
that students were able to search out appropriate information on the World Wide Web
(Craven et al., 2000), guiding students to specific websites in their search for information.
PDG teachers brought their grade-level lessons to the sessions and collaborated with
other grade-level teachers on the development of technology-integrated projects and
group activities for students to use across grade levels, creating interactions in which the
knowledge in these sessions was socially constructed (Candy, 1991). Teacher-created
lessons were posted on The Leaming Page by grade level, enabling them to be accessed
by K-5 teachers. Students and parents could access the lessons from home.

Professional Development Group (PDG)

The professional development intervention consisted of three 2-hour sessions
available on the resource website Collaborate and Create, with continued follow-up
contact with the facilitator/researcher. The Collaborate and Create sessions were posted

on the website so the treatment group teachers (PDG) were able to work independently
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outside of session times. The Collaborate and Create website also included access to

multiple web-based resources to assist teachers in developing technology integrated

lessons. See Figure

1 for the Collaborate and Create website resource.

Welcome to CollaborateandCreate.come

Technology Rezvurces

Grade Leval Resourges

Cuzrent Topies

More Inforrnation
Feedback Form

The Learning Fage
fozx_Students®

How to rontributs lessons to

The Learning Page for Students
Bl

A Computer Techhology Integratioh Resource For Fducators
<0 promote ontine (garning FOr students

“Flits wab page har been created as a resource foc teachers attending Collaborste and Create® professienal
development seseions for the purpose of encouraging computer technology integratian in che classroemmn with
students.

The prefessional development sessious includa informarion on how to create simple tachnalogy Inteprated fessa
aligned with classcoom cwrricula, Teachers use Internet webgites for student inquiry and resaarch. The teacher
created lessons are then finked to Tha Learning Page for Srudenrs® so thet they may aceess the lessons ac school
at hotne.

The collaborate and croate raseines may be used by any Ledcher who iy interested in creating snd posting theic
loegens onling, For mete informetion on iow te ereate and send @ lesson go e more inforination!

Teachers who would liks to post technology integrated lessons on
The Learning Pape for Svudents @ mixy 2-mail the lesson in (doe, L8, or xef foomats to
drpaseonlingfilsfolder.com

Figure 1. Collaborate and Create teacher resource website.

Teachers in
the Learning Page t

contributed new les

the treatment group (PDG) were encouraged to contribute lessons to
hroughout the school year, and out of a group of 29, 3 to 5 teachers

sons on a regular basis. Examples of third grade science lesson pages

posted on The Learning Page are shown in Figure 2, giving examples of the type of

lessons created by t

eachers,
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3 ‘aﬂ ﬂﬁ f} ’ y ‘ . B L i o

%Thard Grade Science ZZ?

Take a Rainforest Adventure

Lome Explore the Planets

Flowér Research

Weather Informatien

Sysatems of.ths Humen Bedy -

Great Science Links-A new page about cool science things...check it out

Check ot this gredr lessen on types of energy

Rocks and Minerals

Eyes
Apples Webguest
Bats Webquest ©

Figure 2, The Learning Page, third grade science lessons.

One lesson example, Chinese New Year, is shown in Figure 3. This lesson
required that students work in cooperative g‘oups‘using teacher-directed Internet websites
to search for information on the “Chinese New Year.” Student products from this lesson

could also be accessed eonline.
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Chinese New Year

Group One - research the history:

Link to History
Whiat 3s itP

Group Two ~ research the traditional foods

Foodd

Whiat do the differént foods mean?

Group Three ~ researcly ways to celeluwate the New Year:

Ways to colebrte

15 Day celelration

New Year's Eve

Figure 3. Example of teacher-made technology-integrated lesson,

Web-Access Group

Participants in the web-access group (WAG) werc made up of teachers who did
not attend the professional development sessions, but who received a 1-hour orientation
to the mstructional resource website for students, The Learning Page, to use at their
discretion with students. The Collaborate and Create website was also made available to
WAG teachers, and although many teachers from this non-treatment group reported using
the teacher resource, no WAG teachers contributed technology-integrated lessons for the

student website.
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Summary

The purpose of this study was to examine the effects of a school-wide technology
initiative and a professional development intervention on teachers’ attitudes toward
computer, technology proficiency and stages of adoption of technology. In addition, the
amount of student utilization of the school-wide website was investigated.

Chapter Three included an explanation of the research methodology and
procedures used in this study. The research design, independent and dependent variables,
and the participants of the study were described, along with the context for professional
development sessions and development of school-wide web-based leaming site. The
research insttuments used in the study were also discussed and the methods used to
collect and analyze the data were reported.

Chapter Four presents the tindings of the research and a discussion of the data
analyses. The findings are then applied to test research hypotheses 1 through 4.
Descriptive statistics are used to discuss research hypothesis 5.

Chapter Five presents a summary of the findings, implications for policy makers
and educational leaders and recommendation for policy and future research.
Contributions of the study to the field of education and technology are presented. The

chapter closes with recommendations for future research.
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Chapter Four: Presentation and Analysis of Data

The purpose of this study was to investigate the effects of a school-wide web-
based technology initiative that employed two different approaches to preparing teachers
to use a web-based instructional resource and integrate it into the core curricula. The
dependent variables of interest were teachers’ attitudes toward computers, technology
proficiency, stages of adoption of technology, and level of utilization of the school-based
web resource by students. For the present study teacher volunteers participated in one of
two groups, the treatment group, the Professional Development Group (PDG) consisting
of a 6-hour professional development module followed by active participation in building
the web-based instructional resource, and the compariéon Web-Access Group (WAG),
consisting of a 1-hour orientation to the instructional resource website,

Five hypotheses guided the study. Three of the five hypotheses examined
differences among the two groups of teachers, the Professionél Development Group
(PDGQG) and the Web-Access Group (WAG), in relation to the dependent variables:
attitudes toward computers, technology proficiency, and stages of adoption of
technology. The variable “attitudes toward computers” was measured utilizing five sub-
scales of a standardized instrument: Teacher’s Attitudes Toward Computers (Tac3.2a;
Christensen & Knezck, 1996). The variable “technology proficiency” was measured
utilizing four sub-scales of the Technology Proficiency Self-Assessment (Tpsa v1.0;

Ropp, 1999), and Stages of Adoption (Christensen, 1998) was measured utilizing a single
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score with a minimum of 1 and a maximum of 6 levels related to technology adoption in
education, The three instruments combined made up the pre- and posttest sections of the
questionnaire, with the pretest variables used as the covariate in the multivariate analysis
of covariance (MANCOVA) and the post-program variables as the dependent variables.
Hypothesis 4 examined the relationship between demographic data and the dependent
variables: attitudes toward computers, technology proficiency, and stages of adoption of
technology. Hypothesis 5 examined differences between the two comparison groups of
teachers with respect to level of student utilization of the instructional website during the
school day.

Null hypotheses were tested for each of the four primary hypotheses and related
sub-hypotheses. Statistical analyses were performed using SPSS version 12.0 (SPSS,
2003). The data gathered included pre- and post-questionnaires, demographic data, and
descriptive statistics, including teacher-reported weekly logs of computer use, logs of
student computer lab usage, and follow-up open-ended surveys throughout the course of
the technology initiative during the 2003-2004 school year, The data analyses included
Cronbach’s alpha to assess the reliability of scores on the research instrument and
multivariate analysis of covariance (MANCOVA) for hypotheses 1 through 3, and the
corresponding sub-hypotheses. Data for hypotheses 1 through 4 were analyzed
simultaneously using MANCOVA, and reported individually, Hypothesis 5 was analyzed

using descriptive statistics.
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Each research hypothesis and null hypothesis is posited in this chapter, followed

by presentation of the analyses conducted to test the null hypotheses. The five
hypotheses, including the nine sub-hypotheses are:
Research Hypothesis 1

There will be a greater improvement in reported attitudes toward computers by

teachers who participate in a professional development technology intervention than for

teachers in the comparison group,

Sub-hypotheses to Research Hypothesis 1

a. There will be a greater reported increase in enthusiasm/enjoyment toward
computers by teachers who participate i the professional development technology
intervention than teachers in the comparison group.

Ho: There will be no difference in reported increase in enthusiasm/enjoyment toward
computers by teachers who participate in a professional development technology
intervention and teachers in the comparison group.

b. There will be a greater reported decrease in anxiety toward computers by
teachers who participate in a professional development technology intervention than
teachers in the comparison group.

Ho: There will be no difference in reported decrease in anxiety toward computers by
teachers who participate in a professional development technology intervention and

teachers in the comparison group.
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c. There will be a greater reported decrease in avoidance of computers by teachers
who participate in a professional development technology intervention than teachers in
the comparison group.

IHo: There will be no difference in reported decrease in avoidance of computers by
teachers who participate in a professional development technology intervention and
teachers in the comparison group,

d. There will be a greater reported decrease in perceptions of computers as having
a negative impact on society by teachers who participate in a professional development
technology intervention than teachers in the comparison group.

Ho: There will be no difference in reported decrease in perceptions of computers as
having a negative impact on socicty by teachers who participate in a professional
development technology intervention and teachers in the comparison group.

e. There will be a greater reported mcrease in positive attitudes about productivity
of computers by teachers who participate in a professional development technology
intervention than teachers in the comparison group.

Ho: There will be no difference in reported increase in positive attitudes about
productivity of computers by teachers who participate in a professional development
technology intervention than teachers in the comparison group.

Research Hypothesis 2

There will be a greater reported increase in technology proficiency by teachers
who participate in a professional development technology intervention than teachers in

the comparison group.
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Sub-hypotheses to Research Hypothesis

a. There will be a greater reported increase in technology proficiency as it relates
to Electronic mail by teachers who participate in a professional development technology
intervention than teachers in the comparison group.

Ho: 'There will be no difference in reported increase in technology proficiency as it
relates to Electronic mail by teachers who participate in a professional development
technology intervention and teachers in the comparison group.

b. There will be a greater reported increase in technology proficiency as it relates
to the World Wide Web by teachers who participate in a professional development
technology intervention than teachers in the comparison group.

Ho: There will be no difference in reported increase in technology proficiency as it
relates to the World Wide Web by teachers who participate in a professional development
technology intervention and teachers in the comparison group.,

c. There will be an increase in technology proficiency as it relates to Integrated
Applications by teachers who participate in a pfofessional development technology
intervention than teachers in the comparison group.

Ho: There will be no difference in reported increase in technology proficiency as it
relates to Integrated Applications by teachers who participate in a professional
development technology intervention and teachers in the comparison group.

d. There will be a greater reported increase in technology proficiency as it relates
to Teaching with Technology by teachers who participate in a professional development

technology intervention than teachers in the comparison group.



97

Ho: There will be no difference in reported increase in technology proficiency as it
relates to Teaching with Technology by teachers who participate in a professional
development technology intcrvention and teachers in the comparison group.
Research Hypothesis 3

There will be a greater reported increase in technology adoption by teachers who
participate in a professional development technology intervention than teachers in the
comparison group.
Ho: There will be no difference in reported levels of technology adoption by teachers
who participate in a professional development technology intervention and teachers in the
comparison group.
Research Hypothesis 4

A relationship exists between age, teaching experience, and educational level and
the dependent variabies, teacher’s attitudes toward computers, technology proficiency,
and stages of adoption of technology.
Ho: No relationship cxists between age and the ‘dependent variables, teachers’ attitudes
toward computers, technology proficiency, and stages of adoption of technology.
Ho: No relationship exists between teaching experience and the dependent variables,
teachers’ attitudes toward computers, technology proficiency, and stages of adoption of
technology.
Ho: No relationship exists between educational level and the dependent variables,
teachers attitudes toward computers, technology proficiency, and stages of adoption of

technology.



98

Research Hypotheses 5

There will be greater increase in utilization of the school-wide web-based learning
site by students of teachers who participate in a professional development technology
intervention than by students of teachers in the comparison group.

Demographic Profile of the Research Sample

Participants in this study ranged in age from 21 to 54 years, with a mean age of 33
and standard deviation of 8.5. Typical to many elementary school settings, 100% of the
participants were female, and in this sample 100% were White. There was far more
diversity in the research population with respect to educational preparation and teaching
experience, 61 % held a Bachelor’s Degree, 35 % held a Master’s Degree, and 3 % held a
Specialist Degree, or Masters + 45, The number of years of teaching experience varied
from 1 year to 27 years, with a mean of 8 years and a standard deviation of 5.8, Table 3
presents the demographic data for participants in the treatment and comparison groups in

this study.
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Demographic Profile of the Research Sample
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Demographic PDG WAG
Variable

Number 28 29
Apge 21 to 54 221053
Grade Level

Kindergarten 6 6
First Grade 1 3
Second Grade 5 5
Third Grade 6 4
Fourth Grade 2 4
Fifth Grade 3 3
Related Arts 2 2
Special 3 2
Education

Years Teaching 1to22 1to27
Highest Degree

BA/BS 18 17
MA/MS 10 10
MA + 0 2
45/Specialist

Age-PDG group-Range = 33, Mean = 31, Mode = 29, Standard Deviation=9.3

{minimum of 21 to maximum of 54); WAG group-Range = 31, Mean=31,

Mode =20; Standard Deviation=7,2 {minimum of 22 to maximum of 53).

Years Teaching-PDG group-Range = 21, Mean = §.5, Mode = 5; Standard Deviation= 5.2

(minimum of 1 to maximum of 22); WAG group-Range = 26, Mean = 7.7,

Mode = 4; Standard Deviation= 6.4 (minimum of 1 to maximum of 27),
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Reliability Estimates

This study utilized three instruments that have been previously used in the field of
technology research (Knezek et al., 2000). Teachers’ Attitudes Toward Computers
version 3.2a, (Tac v3.2a) Technology Proficiency for Self-Assessment (Tpsa v1.0), and
Stages of Adoption of Technology (Christensen, 1998; Ropp, 1999) were combined and
administered simultaneously before and after program treatment. When analyzing the
data from the non-equivalent group design, data collected on all questionnaire variables
were tested using Cronbach’s Alpha, which produces an upper-bound estimate of
reliability. Analysis found evidence of internal consistency reliability for data on all of
the pre-and post questionnaire variables. Internal consistency reliability analyses were
conducted on scores from the 90-items on the pre and post-test questionnaire used in this
study, five sub-factors of Teachers’ Attitudes Toward Computers (Tac 3.2a), four sub-
factors of Technology Proficiency Self-Assessment (Tpsa v1.0), and the one-item
instrument Stages of Adoption of Technology. All cocfficients exceeded .70, indicating
integrity in measuring the variables (Nunnally & Bernstein, 1994).

The internal consistency reliability alpha for scores on the 90-item research
instrument was .96 from a set of 57 responses on the pretest variables and .96 on the
posttest variables, Likewise, scores on the 69 items from the Teachers’ Aftitudes Toward
Computers questionnaire version 3.2a were found to have a reliability alpha of .96 on the
pretest variables and .95 on the posttest variables. Alphas were also determined for scores
on each of the five sub-factors in the present study from a set of 57 responses and are

compared to data from previous studies in Table 4.
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Table 4

Internal Consistency Reliability for Scores on the Tac 3.2a factors

Alpha Alpha Alpha
Tac 3.2a Factors Previous  Pre-test Post-test  No. Variables
Study Present Present
Study Study
Factor 1-
Enthusiasm/Enjoyment 98 96 93 [5
Factor 2-Anxicty 92 .98 94 15
Factor3-Avoidance 95 .83 21 13
F actpr 5-Negative Impact on 85 26 25 11
Society
~ Factor 6-Productivity .96 .88 86 15

Internal consistency reliability [or scores on the Teachers’ Attitudes loward Computers, Tac 3.2a, the 5
factors used in the present study, comparison of Cronbach’s alpha previously reported and present study
questionnaire results.

Technology Proficiency Self-Assessment instrument version 1.0 (Tpsa) consisted
of 20 questions and 4 sub-scales. Scores from the entire instrument were found to have a
reliability alpha of .92 from a set of 57 responses on the pretest variables and .87 on the
posttest variables. Alphas were also determined for scores on each ot the 4 sub-scales of
the Tpsa pre- and posttest variables and compared to previous studies in Table 5 (Knezek
et al., 2000). Stages of adoption self assessment lists 6 stages of technology integration,
with stage 1 as the lowest level of technology adoption and stage 6 as the highest level of
adoption. This assessment is a single-instrument survey and cannot be tested for internal
consistency reliability. This measurc was administered with the Tac and the Tpsa

(Appendix F).
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Table 5

Internal Consistency Reliability for Scores on the Tpsa v1.0 4 Factor Instrument

Tpsa v1.0 Alpha Alpha Alpha No.

Factors Previous Pretest Posttest Vartables
Study Present Study Present Siudy

Factor 1-
Electronic 78 73 72 15
Mail
Factor 2-
World Wide 81 80 66 15
Web
Factor3- .
Integrated .84 .83 79 13
Applications
Factor 4-
Teaching 88 89 85 11
with
Technology

Internal consistency reliability for scores on the Technology Proficiency Self~Assessment, Tpsa v1.0,
4 factor instrument (Ropp, 1999), comparing alphas for previous studies and pre- and posttest
alphas for present study.

Descriptive Statistics for the Pre- and Post-Questionnaires
The descriptive statistics for individual factors and sub-factors for cach domain of
the research instrument are presented separately to maintain the focus of each domain.
Teachers’ Attitudes Toward Computers (Tac 3.2a), Technology Proficiency Self-
Assessment (Tpsa v1.0), and Stages of Adoption pre- and post-program statistics tables

are presented in Appendices P, Q, R, S, and T.

Research Groups
Descriptive statistics for the trealment and comparison groups, professional

development group (PDG), and web-access group (WAG) are presented in Table 6.
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Table 6

Desecriptive Statistics of Factors

Dependent Variable Research Group Mean Std. N
Deviation

Tac3.2a PostFactorl PDG 3.7 0.5 28
WAG 35 0.6 29

Total 3.6 0.5 57

Tac3.2a PostFactor2 PDG 3.9 0.6 28
WAG 3.9 0.7 29

Total 39 0.6 57

Tac3.2a PostFactor3 PDG 43 0.3 28
WAG 4.2 0.4 29

Total 4.3 0.4 57

Tac3.2a PostFactor5 PDG 3.9 0.5 28
WAG 37 0.5 29

Total 3.7 0.5 57

Tac3.2a PostFactor6 PDG 4.0 04 28
WAG 4.1 0.4 29

Total 4.0 0.4 57

Tpsa PostElectronic DG 3.9 0.6 28
Mail WAG 4.2 0.7 29
Total 4.0 0.7 57

Tpsa PostWorldwide PDG 4.3 0.5 28
Web WAG 4.3 0.6 29
Total 4.3 0.5 57

Tpsa Integrated PDG 37 0.8 28
Applications WAG 3.5 0.8 29
Total 3.6 0.8 57

Tpsa PostTeaching PDG 3.7 0.9 28
withTechnology WAG 39 0.6 29
Total 3.8 0.8 57

StagesofAdoption Post DG 5.0 1.1 28
WAG 4.8 0.9 29

Total 4.9 1.0 57

Summary of treatment and comparison group descriptive statistics of the dependent variable with
covariates.
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Testing of Assumptions

Three assumptions were tested to determine the suitability of MANCOVA for
analyzing the research data, Separale tests were conducted to asscss: homogeneity of
slopes, equality of error variances, and equality ‘of covariance matrices,
Homogeneity-of-slopes

As is necessary in ANCOVA, the homogeneity-of-slopes assumption is tested
before conducting the MANCOVA. The homogeneity-of-slopes assumption tests the
interaction between the covariate and the factor, and a statistically significant interaction
suggests that the ditferences on the dependent variable among groups vary as a function
of the covariate. If the interaction is statistically significant, the results from the
MANCOVA are not lneallingﬁll, and further analyses with MANCOVA should not be
conducted. Using an interaction between research group and all covariates showed no
statistically significant interaction (p > .05) on dependent variables with the results as
follows:

Dependent variables (posttest questionnaire) Teachers® Aftitudes Toward
Computers five sub-factors:

1-Enthusiasm/Enjoyment, F (2, 38) = 31, p=.73, n? = .02,

2- Anxiety, F (2, 38) = .44, p=.65, n* = .02,

3- Avoidance, F (2, 38) = .52, p=.60, n2 = .03,

5- Negative Impact on Society, F (2, 38) = .39, p= .68, n? = .02,
6- Productivity, F (2, 38) = 1.51, p= .23, n* = .07

Dependent variables (posttest questionnaire) Technology Proficiency Self-
Assessment (Tpsa) four sub-factors:

I-ElectronicMail, F (2, 38) = .29, p=.75,n% 2= 01,
2-WorldwideWeb, F (2, 38) = .15, p=.86,n% 2= 0],
3-IntegratedApplications, F (2, 38) = .07, p=.93, nZ = .00,
4-TeachingWithTechnology, F (2, 38) = 24, p= .78, n? = .01

Dependent variable Stages of Adoption, F (2, 38) = .14, p= .87, n? = .01
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Levene's Test of Equality of Error Variances

Levene’s test of Equality of Error Variances was performed beforc conducting the
MANCOVA to test the null hypotheses that the error variance of the dependent variable
is equal across groups. The interaction in the Levene’s test of Equality of Error Variances
was not statistically significant across all dependent variables, with a design of intercept
and research group as interactions, In testing the error variance of the dependent variable
for equality across groups, Levenc’s test of Equality of Error Variances yielded the
following results, indicating that the interactions were not statistically significant (p >
.05):
Teachers’ Attitudes Toward Technology (Tac 3.2a) five sub-factors:

1-Enthusiasm/Enjoyment, F (1, 55)=1.29, p= .26,

2-Anxiety, F (1,55) = .05, p= .83,

3-Avoidance, F (1, 55) = .77, p= .38,

5-Negative Impact on Society, F (1,55) = .00, p = .96,

6-Productivity, F (1, 55) = 27, p = .60,
Teacher Proficiency Self-Assessment (Tpsa) four sub-factors:

1-ElectronicMail, ¥ (1, 55) =, 01, p= .91,

2-WorldwideWeb, F (1, 55) = 00, p = .95,

3-Integrated Applications, F (1, 55) = .68, p=. 41,

4-TeachingwithTechnology, F (1, 55) = 1.21, p=. 27.

Stages of Adoption, one-item instrument:

Stages of AdoptionPost, F (1, 55) = 1.28, p= .26.

Box’s M Test of Equality of Covariance Muatrices
Box’s M test was used to test whether the variance-covariance matrices across the
cells were the same, Since multivariate analysis of covariance assumes the equality of

covariance matrices, Box’s test of equality of covariance matrices is run to test the null
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hypothesis that the observed covariance matrices of the dependent variables arc equal
across groups before continuing with MANCOVA. The present study indicated there

were no statistically significant differences, p = .95, or p > .05.

Analyses of the Hypotheses

Multivariate analysis was selected for the present study to minimize the inflated
risk of Type I error, which is more likely to occur when multiple dependent variables are
analyzed with univariate tests. Multivariate Analysis of Covariance (MANCOVA) is a
procedure that uses several dependent variables concurrently within the same analysis.
This analysis detects differences between groups, controlling for the influence of
variables that might otherwise affect the analysis. The covariate is included in the
analysis to control for differcnces of the variable, but is not the focus of the analysis. The
test of the covariate evaluates the relationship between the covariate and the dependent
variable controlling for the pretest factors in this study (Green, Salkind, & Akey, 2000).

Using the covariates goes beyond using only dependent and independent
variables, and instead examines the effect of the independent variables on the dependent
variables above and beyond the effects of the covariates on the dependent variables. Post
hoc tests are normally used to determine the specific meaning of main effects or
interactions, but post hoc tests are not available for analyses that include a covariate.
Therefore, noteworthy results were examined using proﬁle plots to determine the effect
of the research groups on the dependent variables.

Presentation of the Research Findings
The results of the MANCOV A are presented [or each research hypothesis and

sub-hypothesis. To test hypotheses 1 through 3, including the subscalcs of the
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instruments, a MANCOV A procedure was used to determine the effect of the
independent variables, the PDG and WAG groups, on the dependent variables: teachers’
attitudes toward computers’ 5 sub-scales, technology proficiency’s 4 sub-scales and
stages of adoption of technology.

Wilks lambda was conducted first to look for differences betwcen the dependent
variables due to the indcpendent variables in this study, the PDG and WAG. The multi-
variate interaction between groups, PDG and WAG, and 90 dependent variables, with 90
pretest variables as a covariate indicated there was no statistically significant interaction
between dependent variables due to the independent variables PDG and WAG (lumbdu
[10,36] = .635, p > .05). Since the MANCOVA partially accounts for variance due to the
covariates, a large effect size and a small sample size may produce results in the
univariate tests that are meaningful. The lambda value of .635, a large effect size of 36%,
and small sample size of 57 suggested that it might be meaningful to interpret the
univariate tests imbedded in the multivariate analysis. Hypotheses 1 through 4, including
the nine suh-hypotheses are presented in the following section.

Analyses of the Research Hypotheses

The results of statistical testing of hypotheses 1-4, including the nine sub-
hypotheses, are reported here. Findings related to hypothesis 5 are reported with
descriplive statistics,

Research Hypothesis 1

There will be a greater improvement in reported attitudes toward computers by

teachers who participate in a professional development technology intervention than for

teachers in the comparison group.
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Sub-hypotheses to Research Hypothesis |

a. There will be a greater reported increase in enthusiasm/enjoyment toward
computers by teachers who participate in the professional development technology
intervention than teachers in the comparison group.

The findings of the multivariate analysis of covariance indicated no statistically
significant differences between groups for Teachers’ Attitudes Toward Computers,
Factor 1- Enthusiasm/Enjoyment, F (1, 45) = .14, p > .05, the null hypothesis was
supported:

Ho: There will be no difference in reported increase in enthusiasm/enjoyment toward
compulers by teachers who participate in a professional development technology
intervention and teachers in the comparison group.

b. There will be a greater reported decrease in anxiety toward computers by
teachers who participate in a professional development technology intervention than
teachers in the comparison group.

The findings of the multivariate analysis of covariance (MANCOV A) indicated
no statistically significant differences between groups for Teachers’ Attitudes Toward
Computers, Factor 2-Anxiety, F (1, 45) = .77, p > .05, n? = .02, the null hypothesis was
supported:

Ho: There will be no difference in reported decrease in anxiety toward computers by
teachers who participate in a professional development technology intervention and

teachers in the comparison group.
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c. There will be a greater reported decrease in avoidance of computers by teachers
who participate in a professional development technology intervention than teachers in
the comparison group.

The findings of the multivariate analysis of covariance (MANCOVA) indicated
no statistically significant differences between groups for Teachers’ Attitudes Toward
Computers, Factor-3, F (1, 45) = .25, p > .05, n* = .01, the null hypothesis was
supported:

Ho: There will be no difference in reported decrease in avoidance of computers by
teachers who participate in a professional devclopment tcchnology intervention and
teachers in the comparison group.

d. There will be a greater reported decrease in perceptions of computcrs as having
a negative impact on socliety by teachers who participate in a professional devclopment
technology intervention than teachers in the comparison group.

The findings of the multivariate analysis of covariance (MANCOVA) indicated
no statistically significant differences between groups for Teachers’ Attitudes Toward
Computers, Factor-5, F (1, 45) = 2.14, p >.05, n? = .04, the null hypothesis was
supported:

Ho: There will be no difference in reported decrease in perceptions of computers as
having a negativc impact on society by teachers who participate in a professional
development technology intervention and teachers in the comparison group.

¢. There will be a greater reported increase in positive attitudes about productivity
of computers by teachers who participate in a profcssional development technology

intervention than teachers in the comparison group.
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The findings of the muliivariate analysis of covariance (MANCOVA) indicated
no statistically significant differences between groups for Teachers’ Attitudes Toward
Computers, Factor 6- Productivity, F (1, 45) = .39, p > .05, n? = .01, the null hypothesis
was supported:

Ho: There will be no difference in reported increase in positive attitudes about
productivity of computers by teachers who participate in a professional development
technology intervention than teachers in the comparison group.

Research Hypothesis 2

There will be a greater reported increase in technology proficiency by teachers
who participate in a professional development technology intervention than teachers in
the comparison group.

Sub-hypotheses to Research Hypothesis 2

a. There will be a greater reported increase in technology proficiency as it relates
to Electronic mail by teachers who participate in a professional development technology
intervention than teachers in the comparison group.

The findings of the multivariate analysis of covariance (MANCOVA) indicated
no statistically significant differences between groups for Technology Proficiency Self-
Assessment, Electronic Mail, F (1, 45) = .00, p > .05, n? = .00, the null hypothesis was
supported:

Ho: There will be no difference in reported increase in technology proficiency as it
relates to Electronic mail by teachers who patticipate in a professional development

technology intervention and leachers in the comparison group.
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b. There will be a greater reported increase in technology proficiency as it relates
to the World Wide Web by teachers who participate in a professional development
technology intervention than teachers in the comparison group.

The [indings of the multivariate analysis of covariance (MANCOVA) indicated
no statistically significant differences between groups for Technology Proficiency Self-
Assessment, Worldwide Web, F (1, 45) = .55, p > .05, n2 = .01, the mull hypothesis was
supported;

Ho: There will be no difference in reported increase in technology proficiency as it
relates to the World Wide Web by teachers who participate in a professional development
technology intervention and teachers in the comparison group.

c. There will be a difference in technology proficiency as it relates to Integrated
Applications by teachers who participate in a professional development technology
intervention than teachers in the comparison group.

The findings of the multivariate analysis of covariance (MANCOVA) indicated
statistically significant differences between groups for Technology Proficiency Self-
Assessment, Integrated Applications, F (1, 45) =4.14, p < .05, n? = .08, the null
hypothesis was rejected:

Ho. There will be no difference in reported increase in technology proficiency as it
relates to Integrated Applications by teachers who participate in a professional
development technology intervention and teachers in the comparison group.

d. There will be a greater reported increase in technology proficiency as it relates
to Teaching with Technology by teachers who participate in a professional development

technology mtervention than teachers in the comparison group.
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The findings of the multivariate analysis of covariance (MANCOVA) indicated
no statistically significant differences between groups for Technology Proficiency Self-
Assessment, Teaching With Technology, F (1, 45) = .09, p> .05, nZ = .00, the null
hypothesis was supported:

Ho: There will be no difference in reported increase in technology proficiency as it
relates to Teaching with Technology by teachers who participate in a professional
development technology intervention and teachers in the comparison group.
Research Hypothesis 3

There will be a greater reported increase m technology adoption by teachers who
participate in a professional development technology intervention than teachers in the
comparison group.

The findings of the multivariate analysis of covariance (MANCOVA) indicated
statistically significant differences between groups for Stages of Adoption, F (1, 45) =
9.61, p < .05, n% = .18, the null hypothesis was rejected;

Ho: There will be no difference in reported levels of technology adoption by teachers
who participate in a professional development technology intervention and teachers in the
camparison group.

One of the three hypotheses and one of the nine sub-hypotheses were supported.
A statistically significant difference was tfound for sub-hypothesis 2¢, there was a greater
reported increase in technology proficiency as it related to Integrated Applications by
teachers who participated in the professional development technology intervention than
by teachers in the comparison group; and hypothesis 3, there was a greater reported

increase in technology adoption by teachers who participated in the professional
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development technology intervention than by teachers in the comparison group. Table 7
lists the research groups and interactions of the covariates and the adjusted inean and |
standard deviation of the dependent variables. The univariate tests imbedded within the
multivariate analysis were reported to explain the larger Eta-square values from the
MANCOVA, as the large effect size may be meaningful to the results in this stady. The
two hypotheses tests that yielded statisticaily signiticant differences, Technology
Proficiency Self-Assessment sub-factor Integrated Applications and Stages of Adoption,

are discussed in detail in Chapter 5.
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Table 7

Adjusted Means MANCOVA

Dependent Groups Mean Standard 95 % Upper
Variable Deviation  Confidence Bound
Interval
Lower
Bound
Tac3.2aPostFactorl PDG 3.0 46 3.5 3.8
WAG 3.6 .63 3.4 3.8
Tac3.2aPostFactor2 PDG 4.0 63 3.8 4.1
WAG 3.8 .67 3.7 4.0 -
Tac3.2aPostFactor? PDG 43 33 ) 4.4
WAG 42 .39 4.1 4,3
Tac3.2aPostFactors PDG 3.7 A8 3.6 3.9
WAG 3.6 53 34 3.7
Tac3.2aPostFactort PDG 4.0 37 3.9 4.1
WAG 4.1 A1 3.9 4.2
TpsaPostElectronic PDG 4.0 63 3.8 4.2
Mail WAG 4.0 .67 3.9 4.2
TpsaPostWorld PDG 44 52 42 4.6
Wide Web WAG 4.3 .59 4.1 4.5
TpsaPostlntegrated PDG 3.8 81 3.5 4.0
Applications WAG 34 .83 3.2 3.6
TpsaPostTeaching PDG 3.8 B8 3.5 4.0
With Technology WAG 3.8 .63 3.6 4.0
StagesofAdoption PDG 5.2 1.1 49 5.5
Post WAGQG 4.6 .90 4.3 4.9

Summary of research groups with covariates, which adjusts the means of the dependent variables.
Covariates appearing in the modcl were evaluated at the following values; Tac3.2a Pretest
Factorl = 3,6, Tac3.2a Pretest Factor2 = 3,9, Tac3,2a Pretest Factor3 = 4.3, Tac3.2a Pretest
FactorS = 3,6, Tac3.2a Pre test Factor6 = 4.0; Tpsa Pre-score E-mail = 4.0, Tpsa Pres-score
World Wide Web = 4.2. Tpsa Pre-score Integrated Applications = 3.4, Tpsa Pre-score Teaching
with Technology = 3.7; Stages of Adoption Pre = 4.5,
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Research Hypothesis 4

A relationship exists between age, teaching experience, and educational level and
the dependent variables, teacher’s attitudes toward computers, technology proficiency,
and stages of adoption of technology.

The findings of the multivariate analysis of covariance (MANCOVA) indicated
no statistically significant relationship between age and the dependent variables, teacher’s
attitudes toward computers, technology proficiency, and stages of adoption of
technology, F (1, 45) = 4.14, p = .05, n? = .08, the null hypothesis was supported:

Ho: No relationship exists between age and the dependent variables, tcachers’ attitudes
toward computers, technology proficiency, and stages of adoption of technology.

The findings of the multivariate analysis of covariance (MANCOVA) indicated
no statistically significant relationship between teaching experience and the dependent
variables, teachers’ attitudes toward computers, technology proficiency, and stages of
adoption of technology, F (1, 45) = 4.14, p = .05, n? = .08, the null hypothesis was
supported:

Ho: No reiationship exists belween teaching experience and the dependent variables,
teachers’ attitudes toward computers, technology proficiency, and stages of adoption of
technology.

The findings of the multivariate analysis of covariance (MANCOVA) indicated
no statistically significant relationship between educational level and the dependent
variables teachers’ attitudes toward computers, technology proficiency, and stages of
adoption of technology, F (1, 45) = 4.14, p = .05, n% = .08, the null hypothesis was

supported:
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Ho: No relationship exists between educational level and the dependent variables,
teachers’ attitudes toward computers, technology proficiency, and stages of adoption of
technology.

Research Hypotheses 5

There will be greater utilization of the school-wide web-based learning site by
students of teachers who participate in a professional development technology
intervention than by students of teachers in the comparison group.

This hypothesis was tested with descriptive statistics to analyze multiple methods
of data collection to detcrmine student use of the school-wide web-based learning site by
groups of teachers, PDG and WAG. The multiple data sources were used to provide
triangulation of three types of data to confirm positive use of the website by students in
both groups. The types of data included weekly teacher self-reported forms collected
from January 2004, the beginning of the study, through May 2004 as shown in Figure 4,
and the 2003-2004 school year patterns of use of the computer technology lab as shown
in Figure 5. In addition, the number of hits that registered on identical websites identified
by PDG and WAG group for research purposes were collected to identify approximate
use the website by students of the teachers in cach of the groups from January 2003
through May 2004. Students of teachers in the PDG group showed a 20% greater increase
in website use each week, with the WAG group averaging 300 hits per week and the
PDG group averaging 500 hits per week. Patterns of change in website use such as
increased use before statewide testing by students of teachers in the WAG and lowered

use by students of teachers in the PDG. The PDG began the year with higher overall use,
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while the WAG ended the year with higher overall use with website use by students of

teachers in both groups increased at the end of the year.

Teacher Reported Computer Use
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Figure 4. Teacher-reported computer use by students, PDG and WAG.

Computer Lab Log
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Figure 5. 2003-2004 weekly computer lab sign-in sheets.
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Chapter Five presents a summary of the study, discussion of the results, and
implications of the findings. Contributions of the present study to the knowledge base in
computer technology integration in education are presented, and recommendations for

practice and future research are made.
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Chapter Five: Summary, Implications, and Reqommendations

Chapter Five begins with a summary of the study, in¢cluding a brief review of the
methodology, research questions, limitations and delimitations of the design. The
summary is followed by the presentation and discussion of the findings. This includes
speculation about the implications of the study for educational practice and its poésible
contributions to the technology integration knowledge base. The chapter concludes with
recommendalions for practice and future research.

Summary of the Study

The purpose of this study was to investigate the effects of a school-wide
technology initiative on teachers’ attitudes toward computers, technology proficiency,
stages of adoption of technology, and student utilization of a school-wide web-based
resource of technology integrated teacher-created lessons called The Learning Page.
Teachers volunteered for one of two groups, a treatment group, the Professional
Development Group (PDG), and a comparison group, the Web-Access Group (WAG).
The teachers of the PDG participated in a professional development intervention that
involved building the school-wide web-based resource for student use, The Learning
Page. The PDG group also accessed the researcher/facilitator-created website,
Collaborate and Create, to support the professional development sessions as an ongoing

resource for teachers.
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Methodology
This study explored and analyzed the effects of a school-wide web-based
technology initiative. The dependent variables of interest were teachers’ attitudes toward
computers, technology proficiency, stages of adoption of technology, and amount of
student utilization of the school-based web resource. The study investigated the effects of
both a professional development intervention and its real-time implementation in an
elementary school setting. A true experimental research design was neither possible nor
desirable, and given the complexities and ongoing processes of an clementary school
setting, much of the information that was gathered during the technology initiative was
deseriptive in nature (Marshall & Rossman, 1999).
Participants
The involvement of human subjects began with recruitment from an elementary
teacher population through a teacher interest survey. Participants ranged in age from 21
to 54 years, with a mean age of 33 and a standard deviation of 8.5, Typical to many
elementary school settings, 100% of the participants were female, and in this sample
100% were White. Sixty-one percent of the participants held a Bachelor’s Degree, 35% a
Master’s Degree, and 3% a Master’s Degree + 45 additional graduate hours. The number
of years of teaching experience varied from 1 to 27 years, with a mean of 8 and a‘
standard deviation of 5.8,
The Findings
The results of testing the research hypotheses 1 through 4 using multivariate
analysis of covariance (MANCOVA) resulted in the failure to reject every hypothesis

except hypothesis 2, sub-hypothesis (¢}, and hypothesis 3. A statistically significant
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difference was found between groups for Technology Proficiency Self-Assessment
Integrated Applications, F (1, 45) = 4.14, p < .05, n? = 08; therefore the null hypothesis
was rejected in hypothesis 2, sub-hypothesis (¢). A statistically significant difference was
found between groups for Stages of Adoption of Technology, F (1, 45) =9.61, p < .05, n?
=18; therefore the null hypothesis was rejected in hypothesis 3.

These results indicate that teachers who received a profcssional development
itervention (PDG group) reported a greater increase in technology proficiency as it
related to Integrated Applications and a greater increase in Stages of Adoption of
technology than teachers in the comparison group.

Hypothesis 4 found that no statistically significant relationship existed between
age, educational level, and years teaching experience, and the dependent variables,
teachers’ attitudes toward computers, technology proficiency, and stages of adoption of
technology.

Research Hypothesis 5, there will be greater utilization of the school-wide web-
based learning site by students of teachers who participated in the professional
development technology intervention than students of teachers in the comparison group
was supported. Results were reported descriptively and indicated that the students of
teachers in the PDG group utilized the learning website more than students of teachers in
the comparison group.

Teacher Self-reported Logs of Computer Use by Students

Analysis of the teacher-reported logs in Figure 4 provided information on

classroom and computer lab use as reported by the teachers in both groups. The teacher-

reported logs of computer use by students from January 2004 through May 2004
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identified a higher utilization by students of teachers in the web-access group for general
activities and skill building. The teachers in the Professional Development Group (PDG)
reported using the website as a supplement to classroom curriculum, and teachers in both
groups utilized the website on a consistent basis. This data source did not correlate with
the Computer Lab Sign-in Logs or the registered hits on the PDG and WAG group
websites,
Computer Lab Sign-in Logs

The computer lab log data in Figure 5 provides a pfoﬁle of actual lab use for the
2003-2004 school year from August 2003 through May 2004. Lab use increased,
especially during the times of the study, from January to May. Inquiry was made by
teachers to administration about the necessity of making arrangements to increasc equity
in signing up for the computer lab, as all teachers were unable to schedule time for their
classes due to this increase. Computer lab use has remained high after the conclusion of
the study, and there are plans to open a second computer lab in the school. In addition,
some teachers included the website curriculum in their vearly evaluations to
administrators, and the website has remained in use, is currently linked to the school
website, and continues to be used by many teachers in the research site as well as other
schools within the district,

The Professional Development Group (PDG) used the computer lab more
throughout the entire year, with the exception of the weeks of state-wide testing, in which
the web-access group (WAG) signed up for the computer lab more. This may be evidence

of PD(G group teachers using the lessons for a supplement to classroom curriculum, while
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teachers in the WAG group used links to drills and skills, such as testing skills, free time
with controlled Internet access, rather than for specific curriculum purposes.
Website Use by PDG and WAG groups

Website use was monitored by the researcher through the use of two identical
websites linked to individual teacher web pages. This method recorded an approximate
number of hits on the websites designated by teacher groups PDG and WAG. All
teachers in the school were given equal access to the website, and 13 non-research group
teachers (NRG) requested links and were linked to a third website to separate hits on the
PDG and WAG sites, Thesc teachers were interesied in utilizing the website although
they were not part of either research group.
The overall website use by week confirmed student use as evidenced by the weekly hits
on the website from January 2004 through May 2004, These website hits were not only
the result of student use of the online resource, but the counter also registered the number
of times a student returned to the home page of the website or random hits created by
search engines, therefore the results are approximate. The hits on the website correlate
with the computer lab sign-in sheets when investigating use by studenis of each of the
teacher groups. The PDG group hits were higher than those of the WAG group at the
beginning of the year, and both groups’ hits remained the same each week, at about 300
hits for the WAG students and 500 hits for the PDG students, except for the first two
weeks of the study, when students of the WAG group only registered 200 hits per week.
The number of hits by students of both groups remained consistent as the year
progressed, indicating that the school-wide website was being utilized on a regular basis.

The patterns of change in school-wide website use identified in both groups were the
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patterns of use before state-wide testing, when the WAG group hits increased and the
PDG groups decreased. The PDG began the year with higher overall use, while the WAG
ended the year with higher overall use, and both groups increased after state testing.

The combination of multiple data collection methods combined the strengths and
minimized the weaknesses of these methods of analysis in examining teacher and student
use of the school-wide web-based site. The findings of this study related to greater self-
reported use of Integrated Applications and higher Stages of Adoption of technology by
teachers are explored in detail in the discussion of the results. These findings indicate that
exposure to the professional development intervention increased reported use of
integrated applications and encouraged higher stages of adoption by the experiinental
group of teachers (PDG) than by the comparison group of teachers (WAG). Triangulation
of the descriptive data collected in this study lends support to the assumption that a
school-wide technology innovation encourages an increase in lechnology integration into
the classroom curriculum by students of teachers involved in the professional
development intervention.

Discussion of Delimitations and Limitations

This study was delimited to one middle-class, suburban public elementary school
that was chosen for convenience, principal support, and accessibility to the faculty and
school resources. Consequently, caution must be exercised in generalizing the findings of
the study to settings and populations that are dissimilar to the research sample. While
simultaneous testing of the innovation in multiple schools would have strengthened
generalizability, this was beyond the scope of the present study. The single school site

may have limited the internal validity due to reactive effects of the experimental
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arrangements, Since the two groups involved, experimental (PD(G) and comparison
(WAG), were teachers in the same school, they knew that they were participating in a
study and may have reacted to the novelty, rather than the treatment (professional
development intervention).

The study was further limiled in that teachers were invited to participate and non-
participants were not excluded from utilizing the website. Further, those who volunteered
to participate were allowed to choose either the experimental group or the comparison
group, introducing another possible limitation to the validity of the findings. However,
results of the MANCOVA, utilizing the pretests as the covaniate, indicated that there was
no statistically significant difference between the two groups of teachers with respect to
the variables of interest in this study at the onset,

Teachers volunteered for the technology initiative, and many of the participants
had a preference for which group they wanted to participate. To help insure that the
groups were as similar as possible, grade-level teachers were distributed cqually among
the PDG and WAG groups, and no previous technology experience was required for
participation in the prolessional development imitiative. Some of the teachers who
volunteered for the technology initiative were willing to be a part of either group, making
grade-level distribution possible. The comparison group received no part of the
professional development training, but it is feasible to assume that teachers would have
conversations about this program.

There is reasonable assurance that confounds were avoided and that there were no
consistent differences between what happened (o the experimental group and the

comparison group other than the technology initiative training. There were no other
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major technology training programs or initiatives at the school or within the countly for
the 2003-2004 school year. Attrition did not occur, as the teachers who knew in advance
of transfers or family leave did not volunteer for the technology initiative, and no other
participants dropped out of the study.

Although generalizability and internal validity were weakened by the selection of
a single school in which to test theé innovation and non-random assignment of participants
to groups, there werc also benefits to this design, This investigation into the effects of a
school-wide initiative in a single school provided an opportunity to gather descriptive
evidence on the impact of the innovation on the entire faculty. The present study mirrored
the reality of promoting technology integration in a school setting where teachers have
different levels of enthusiasm and commitment, different skill levels, and various
professional and personal demands on their time that differentially affect their
participation levels at any given point in the school year.

Discussion of the Findings

The findings of the present study are discussed in relationship to the theoretical
framework and related to the empirical research upon which the study was based.
Conclusions, implications for practice, and recommendations for further research are
supported by this discussion.
Interpretation of Results Within the Theoretical Framework

The results of this study as they relate 1o the theoretical framework of
constructivist and adult learning theories are discussed in this section. This study used a
combination of learning theories that have been determined to contribute to effective

learning with technology. A conceptual framework for the present study was developed



127

from theory and previous research in the area of professional development initiatives that
sought to increase technology integration in the classroom, improve teachers” attitudes
toward computers, improve technology proficiency, and increase stages of adoption of
technology by teachers with their students. The professional development that was the
focus of the present study incorporated practical applications of cognitive learning theory
to engage teachers in the development and implementation of an instructional technology
resource.

It is often difficult for teachers who are in favor of adopting constructivist
instructional approaches to actually implement such approaches in the classroom. The
move from objectivist epistemological orientations to more constructivist approaches has
importance in the move to transform theory to pedagogy on a practical level for
classroom teachers. The profecssional development intervention in this study encouraged
teachers to move toward constructivist teaching practiccs by encouraging the use of
computers and Internet technologies in their classroom instruction (Cobb, 1999; Craven,
et al.,, 2000; Dexter, et al., 1999; Halpen, 1999; Hashweh, 1996).

The professional development design in the present study was based upon
successful technology integration practices and stressed the importance of teachers’
epistemological beliefs and the effect of these beliefs on how students are approached in
the classroom. It was the assumption of thel present research that modeling a professional
development program after constructivist and adult learning principles would encourage a
change in teacher pedagogy, and that teachers would increase the use of computer
technology with their students as a result of this change. When information is assimilated

to pre-existing notions and modified in light of new understanding, these ideas gain
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complexity in the process of this understanding, and a critical insight is developed that
increases learning in depth and detail (Bandura, 1977; Brookfield, 1983; Cohen, 1997,
Edwards, 2002; Goddard, 2002; Handler, 1993).

Supporting teachers in creating their own lessons and taking ownership of the
production and implementation of the lessons through online website posting in the
present study encouraged innovation rather than the common professional development
approach of offering pre-made lessons for teachers to use. Findings in the present study
suppotted the effectiveness using a professional development model that supported
active, directed learning with teachers so that they may model this type of learning with
their students (Bonk, et al., 2001; Cobb, 1999; Dexter, et al., 1999; Halpin, 1999).
Applying constructivist principles to instructional designs using technology as the tool
for implementation created an accessible model of transferable knowledge in an online
context, making learning unique and attractive to students (Jonassen, 2000, Mills &
Tincher, 2003).

The social constructivist model of learning was appropriate for the elementary
educational environment and was supported with some success in the professional
development intcrvention in the present study. The professional development intervention
in the present study modeled the foundation of constructivist learning in an educational
setting where children actively construct their knowledge, use higher-order thinking,
problem-solving, and real-world skills (Jonassen, 2000; Jonassen, et al, 2003). Changes
in teacher pedagogy were presented in the professional development intervention by
providing a hands-on, active learning environment where participants were encouraged to

develop lessons with an emphasis on promoting students to invent ideas rather than
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merely absorbing ideas presented to them by teachers, The professional development
progratn in this initiative encouraged the transference of this type of teaching in the
classroom which may promote a change in teacher practices (Becker & Riel, 2000; Cobb,
1999; Jonassen & Wilson, 1999; Mills & Tincher, 2003).

Relationship of the Findings to Previous Empirical Research

The findings in the present study support research that shows that teachers who
are involved in collaborative planning and share their strategies for technology
integration with colleagues are the most effective in the use of computers in the
classroom with students (Becker & Riel, 2000). Teachers in the professional development
group (PDG) reported a greater increase in using Integrated Applications and a greater
increase in Stages of’ Adoption of Technology over the 18-week period subsequent to
involvement in the professional development intervention than teachers in the
comparison group (WAG).

The implementation of the school-wide technology initiative in the present study
involved the positive support of administration and reinforces other studies finding the
support offered by administrators and the cominunity vital to the success of technology
integration (Apple, Inc., n.d.; Rice, Wilson, & Bagley, 2001). The design of the leaming
environment that was the treatment variable in the present research included the use of
systematic motivational factors, the modeling of constructivist approaches to teaching to
promote knowledge transfer, and the modeling of an expert’s cognitive processes while
engaging in work within a problem-based learning environment, all techniques supported
by empirical research (Cobb, 1999; Halpin, 1999; Jonassen, 2003; Pederson, 2002/2003;

Song & Keller, 2001; Wolf et al., 2003). The use of hypermedia authoring for knowledge
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construction was also utilized in the professional development program through the
building of interactive computer technology lessons by teachers who were challenged to
create hyperlinks that could be utilized by students in their lessons (Chen, 2003; Nicaise
& Crane, 1999). Although this knowledge construction was a simple form of the
knowledge construction process, teachers associated the building of an interactive
environment as a process where students were able to build knowledge in a specific,
directed environment. T'eachers developed lessons that integrated Intemet technology
through the building of curriculum-based lessons that included hyperlinks to specific
websites for the construction of knowledge by students. This strategy ensured that
students were able to search out information provided on the World Wide Web through a
form of scaffolding by the eiementéry school teacher. This scaffolding required teachers
in the professional development group to provide specific websites through hyperlinks
within lessons posted on a school-wide website.

The professional development intervention also used strategies that have been
demonstratcd to promote successful practices in teaching and learning such as
cooperative learning, teaching to high standards, and utilizing problemn-solving activities
while integrating technology (Jonassen et al., 2003). The present study provided a real-
world setting in which teachers developed and implemented technology-integrated
lessons through a school-wide website that students could access in the classroom,
computer lab, or at home. This type of professional development, organized around real
problems of practice, was a part of teachcer in-service within the school system. This
provided for teachers a practical model that could be transferred into the classrooin with

their students, and the leaming was useful and relevant, something they could integrate
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into their existing curriculum. This type of training was atypical to the training model that
is most often the dominant approach to learning opportunities available to teachers
(Little, 1993).

The introduction and acceptance of any.technolegy initiative requires a change in
the culture of the organization or school. A number of processes and models that
encourage change identified through empirical research include the need for change in
today’s educational systems (David, 1994; Little, 1993; Loucks-Horsley, 1998; Rogers,
1995; Stielgelbauer, 1994). The technology initiative in the present study encouraged
new approaches to implementing online learning in the curriculum. The model focused
on process and context and was multifaceted, seeking to account for changes in attitudes
and perceptions toward technology and develop relationships and behaviors that
encouraged real collaboration among all teachers in the initiative in both groups. By
providing a different learning environment for training teachers to use technology, the
type of learning environment had a critical effect on the teachers’ ability to transfer
learning and intcgrate technology into the classroom with their students. Other empirical
studics have shown evidence of this type of transfer which occurs when similar
relationships and experiences in the leaming environment hold across situations and the
environment where learning is to be applied (Brown, Collins, & Duguid, 1989; Halpern
& Hakel, 2003, Jonasscn, Campbell, & Davidson, 1994; Willis & Cifuentes, 2005).

The school-wide technology initiative and professional development program for
the present study was based on the empirical research that supports the importance of
professional development for teachers in promoting technology integration into the core

curriculum and student use of technology for higher-order thinking. This school-wide
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technology initiative was organized around real problems of practice: it occurred on the
school site; it was relevant to grade-level leaming objectives, classroom activities and
practices; and it included follow-up support to meet the individual needs and concerns of
the teachers (Mills & Tincher, 2003; Mouza, 2003).

Integration of computer technology in the classroom is a notable challenge across
the nation’s schools, The technology initiative in this study provided evidence of
increased computer use by students of teachers involved in the study aﬁd contributes to
the knowledge base of effective computer technology integration methods. The present
study may have a positive impact on related future research. The study was successtul in
addressing the disconncet between the interests of researchers and the needs of teachers
and schools by establishing a practical focused research agenda that included a
professional development program that supported the needs of the classroom teacher
(Bull et al., 2005).

In the present study teachers made use of an online website of technology
integrated lessons in which they developed fechnology—integrated lessons and resources
that were shared with colleagues within and across grade levels. This group effort created
an ongoing support system that encouraged a collaborative approach to teaching and
learning. This reinforces the findings of Jonassen et al. in their study of teacher
candidates and collaborating teachers’ experiences while learning to use technology for a
variety of pedagogical and professional uses. In the Jonassen et al study teachers share
expertise and learning experiences in a collaborative environment influencing meaningful
technology integration into the K-5 curriculum (2003). It 1s important to integrate

technology across the curriculum, and there is a demand for teachers who are capable of
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integrating technology into instruction with a growing emphasis on integrating
technology across the curriculum,

Not only did the professional development program in the present study focus on
teachers’ classroom needs for student learning, the technology initiative also focused on
computer use aligned with current curricula and the promotion of computer use as a
learning tool, promoting meaning{ul learning. Multiple barriers to teachers’ use of
computers include thg report that many teachers feel unprepared to meet the challenge of
technology integration into classroom instruction (Yepes-Baraya, 2000} and the present
study met the challenge of providing practical and realistic professional development
methods that teachers could easily implement into their classroom curricula. Many
reported projects and initiatives are the results of large federal grants, and smaller scale
technology integration initiatives are not widespread (Cuban, 2001). The present study
presented a practical model that was implemented with existing technology and minimal
resources with positive results school-wide.

Implications for Practice

Educational technology leaders, administrators, and policy makers will find the
present study useful in that it provides a model for effective technology integration that
did result in increased technology use by students. Other benefits of this technology
initiative were teacher-reported increases in stage of technology adoption and technology
integration. Because these positive outcomes are linked to increases in leamning reported
by other researchers, other administrators and teachers may be encouraged to develop

similar models to promote an increased use of technology in the classroom.
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The research in the present study supported goals that extended beyond providing
technology access in the classroom. The investigation of teaching strategies to promote
and enhance learning opportunities for all students and encourage administrative support
of teacher professional development and school-wide technology innovation became a
contextual part of this study. The professional development intervention represented an
approach to meeting national, state, and local technology goals, with a focus on
improving student academic achievement through the use of technology in elementary
schools and striving to ensure that teachers in the initiative were able to integrate
technology into their curricula to improve student achicvement.

The support teachers received from the school administration and collaboration
with other teachers were also important factors in the success of the technology initiative.
The availability of resources and being sure that the technology was functional became
important aspects of successfully promoting the technology initiative school-wide.
Focusing on successful methods for promoting the use of technology in the classroom
must consider all aspects of teaching and learning among teachers and students. The
present study focused on the reinforcement ol a school-wide technology initiative that
considered the concerns of teachers in the use of technology in the classroom and the
availability of resources for the teachers.

An increase in technology integration and stages of adoption of technology by
teachers involved in the professional development intervention makes this study
important to the community in which the study was conducted and may prove bencficial
to the local school district and others in identifying best practices in technology

integration and professional development. Intcgration of computer technology in the
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classroom is a challenge across the nation’s schools, and the model presented in the
present study is one that could be replicated in other schools. The particular setting and
design for this research served to illuminate the larger issues associated with conducting
rescarch on technology integration in the classroom. These issues include local, state, and
federal accountability, and the necessity of providing open access (o a potentially
beneficial learning strategy in a real school setting.

The school site where this study was conducted has benefited from the climate of
success within the school generated by the technology initiative and increased technology
use by students in the classroom. The technology initiative design and research findings
may benefit other elementary school technology specialists in the local school system as
well. The initiative has received recognition by the local educational agency, and future
adoption by other schools in the county is a possibility.

Accountability at the state and local levels for administrators and teachers and the
effects of federal government lcgislation on technology initiatives are targeted to support
specific initiatives in technology. Adopting technology standards at local, state, and
federal levels and meeting performance indicators and reasonable goals for local
education agencies, administrators and teachers were central to the conceptual framework
of this study. The initiative examined in the present study involved the support of the
principal and teacher leaders to promote a technology innovation through a school-based
program to improve technology-integrated teaching and lcamming practices within the
school promoting state and national technology goals as well as encouraging a
collaborative learning community and school-based reform. Educational Icaders should

support and inspire teachers through a shared vision for comprehensive integration of
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technology into the school, and this type of environment was established with this

initiative. By fostering an environment and culture conducive to the realization of a

technology vision our principal and teacher leaders were directly involved in a culture of

responsible risk-taking in which we created and promoted a innovation with technology.
Conclusions and Recommendations

The findings of the present study support conclusions and recommendations for
practice and further research in professional development and computer technology use
in the elementary school setting. Systemic education reform at the state and local levels;
scientifically based research, developinent, and evaluation designed to improve student
academic achievement; and rigid assessments following national standards is the climate
for current educational reform in the United States. This study examined the
implementation of a technology initiative that may be useful to school districts and
individual schools and teachers striving to meet federal, state, and local educational
goals. By creating a learnmg environment that utilized technology effectively in
individual classrooms, the present research promoted the increased use of technology in a
school-wide initiative that focused on preparing teachers to increasc technology use by
students in the classroom.

The initiative reported here was undertaken to meet a challenge that is present in
all learning organizations today. The present study provided an opportunity for all
teachers in the school to have access to technology, even if they were not directly
involved in the professional development intervention. Preparing teachers to respond to
the teaching demands through substantial and effective professional development to meet

local, state, and national reform efforts related to technology standards was achieved in



137

this study by involving teachers in the professional development technology intervention
as a hands-on experience of actively integrating technology in their construction of
curriculum-based lessons.

The present study examined the effects of assisting teachers in creating lessons
that could be used by students in the classroom or computer lab without teaching
technology skills directly. It was hypothesized that teachers would improve their attitudes
toward computer technology use with students and increase computer technology use
with students for active learning. The focus of the professional development intervention
was not increasing technology proficiency by teachers, but the development of
technology-integrated lessons and using technology skills to create the lessons. Searching
the Internet for information provided increased confidence and technology proficiency as
it related to integrated applications of technology and increased technology use with
students.

The present research holds the potential for influencing educational reform in the
community in which it was conducted. The local education agency, other area schools,
teachers at the research site not involved in the technology initiative, students, and
parents throughout the comtnunity may benefit from the technology integration initiative
on various levels. If schools are to promote the effective use of technology within the.
cducational environment, teachers must be prepared to implement technology that
directly engages students in leaming. Teachers in the Professional Development Group
(PDG) of this study did report increased use of integrated applications and increased
stages of adoption of technology which supported technology use as it related to the core

curriculum by students and encouraged technology literacy and technology integration by
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these teachers. In addition, the school-wide technology initiative increased computer
technology use by students of teachers in both groups, thercby increasing use of the
computers on the research site and utilization of technology by students.

The present study was conducted in an elementary school setting and
administrative support and teacher-perceptions of immediate supervisor expectations
affected the contextual setting of the present study. The interactions of this school-wide
technology initiative in the elementary school climate was also an important aspect of
this study. This research setting provided the opportunity to investigate the complexities
and processes of a real-life educational setting in which teachers interacted on a daily
basis. A one-school setting provided an authentic complex environment where
participants brought their thoughts, feelings, values and assumptions to the technology
innovation (Marshall & Rossman, 1999).

The real-world setting of this study lends strength to the significance of findings
in terms of their significance to similar elementary school scttings and the possibility of
creating a new climate of change. This study provides indirect cvidence of more positive
attitudes toward computer use by teachers with their students and an increascd level of
adoption of computer technology by the majority of the teachers within the school.
Although the study utilized a small sample in one school, the behaviors and activities that
promoted the diffusion of the initiative on the entire school culture built enthusiasm for
this approach to integrating technology into the curriculum with existing hardware and no
additional human resources except the teachers within the school who collaborated and
developed lessons as a learning community. Teachers developed a resource of quality

Internet resources to promote student learning with colleagucs and creatcd a peer support
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network through the implementation and use of the school-wide websites for teachers and
students to develop authentic lcarning environments for active, directed learning,
Recommendations for Further Research

Findings of this study support several recommendations for Rurther research. First,
the study could be strengthened by more accurate data collection on website use and
types of use, as the hits on the website were approximate due to students returning to the
home page or random hits by search engines. In addition, tcacher-reported logs indicated
that teachers in the Professional Development Group may have used the website for
computer technology-integrated lessons more than the Web-Access Grdup, which used
the website for more general reinforcing activities for statewide test preparation as
opposed to a supplement to specific classroom curricula. This finding supports the need
for a qualitative investigation to explore the climate of the elewentary school setting and
teacher epistemology concerning computer use and technology integration in the
curriculum,

Further investigation of the technology initiative and professional development
model examined in this research is needed to address linitations of the present design,
Specifically, a research design that expanded modell testing to additional schools would
be useful. Additional schools would address the possible interaction effects of the
treatment and comparison groups and would permit the use of a control group to which
the results of the professional development intervention could be compared. The model
should also be tested in schools with more diversity in the student and teacher

populations.
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On a broader scale, future research could promote implementation of this school-
wide model across a school district or sub-district to investigate the effects on schools
that are simply given access to the website, and compare use of the website to schools
that have ongoing support and professionai development interventions that promote the
development of technology-integrated lessons that utilize Internet resources and current
curricula. Investigating change theory and identifying factors that promote the use of
computer technology into the classroom in the elementary school setting are research
topics that may be examined.

Conclusion

The professional literature strongly supports the importance of effective
professional development for teachers in improving student learning outcomes. The
teacher professional model implemented in the present study and the learning website
devcloped by teachers in the treatment group were accomplished on-site in the
elementary school using existing school technology resources, The model was found to
be elfective in advancing the technology proficiency of teachers and increasing the use of
technology by students. Although no statistically significant changes in teacher attitudes
toward technology were found through the survey instruments e.mployed in this study,
both treatment and comparison groups used technology more throughout the year
providing indirect evidence of the efficacy of the modcl in changing teachers’ attitudes
toward instructional technology use in the classroom. This study adds to the growing
body of literature on practical approaches to addressing state and national technology

standards in schools.
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RE: Raview by Ihe instilutional Review Boasd #03-197

"Effect of Gonstructivisl Professional Development on Technalogy hvegration
ini the Classroom®
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Appendix B

Request for Approval for Research
Local Education Agency (LEA)

Cedar Grove Elementary
354 Chaney Road
Smyma, TN 3716
Delia R. Pass-
Doctoral Candidate
University of North Florida
Jacksonville, Florida 32224

September 7, 2003

Mr. Pon Odom

Assistant Superintendent of Curriculum and Instruction
Rutherford County Schools

2240 Southpark Blvd.

Murfreesboro, TN 37128

Dear Mr. Odom:

I am requesting permission to conduct research in the Rutherford County School System.,
I am a doctoral candidate at the University of North Florida in Jacksonville, Florida. The
results of the research conducted will be submitted for the degree of Doctor of Education
in Educational Leadership. The chair for this research is Dr. Joyce T. Jones, College of
Education and Human Services/Educational Leadership. She may be contacted at 904-
620-2990,

The following information is enclosed. A brief information forin outlining the study, an
abstract of the research, including the process by which the data will be obtained, a
sample of the questionnaires to be used in the research, a consent form for participants in
the study, and a signed statement that any data used will be treated in a confidential
manner. Approval from my committee chair, Dr. Joyce T. Jones, will arrive via mail.

Sincerely,

Delia R. Pass
Doctoral Candidate
University of North Florida
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Appendix C
Approval Letter from Local Education Agency (LEA)

RUTHERFORD COUNTY BOARD OF EDUCATION

Harry Gill, Ir., Director of Schools

2240 Sowhpark Bowlevard
Murfreesbory, Tennessee 37428
Phone (055) 893-3812 To (013 Bug- 7940

Seplembur 19, 2003

Diclio R Pass

Cedar Geove Elementasy
354 Chaney Road
Smyrag, TN 37167

Duiar My, Pass,

Your rescarch proposal, “fiffect of Consirdctivist Prafessiondl Developmicnt wi
Tochnatogy Integration in the Chisseosan ) s been reviewed by the Cutriculum and Instrection
Dieprariment and the Lopal Deprriment. Ym: have been approved o procsed with the study.

Stucky purticipants reqriosting, inservice credit for participation will need to follow
Rutherford County s gnidelines for inclusion of inserviee eredit for non-system sponsurcd
inservice nelivities, Introduction to the wse of technology does fall within the paramwiers of
approvable inservice activities,

{ commend you in the pursuit of the Doctor of Edyention in Educationnd Leadership
degree, I Fean be of further ageistanee, please do nof hesitals to contact me.
Sincoraly,

Signature Deleted
Ejoﬁ (dont

Assistant Superintendent’
Curricolun snd Insiniction

oi Mr. Harry Gl
Dircetor of Schoals

Moving Beyond Exeellence
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Appendix D

Cedar Grove Elementary Request for Participation

All teachers, K-5

From: Delia R. Pass

CccC:
Date:
Re:

Mrs. Kellye Goostree, Principal
11/15/03

Interest in a fechnology initiative

1 would like to organize a group of teachers who are interested in a technology initiative that
may include collaborating on the building of a web site of links for student learning. 1am
setting up research for my dissertation, and I am inviting all of the teachers in the school to be
involved in a project to promote computer technology as a learning tool in the classroom.

The teachers who volunteer will be divided into two groups. One group will be given access to a
web site for learning, followed by an opportunity to participate in three two-hour professional
development sessions the following tern to work collaboratively on enhancing the web site
project. The other group would participate first in three two-hour professional development
sessions (at Cedar Grove) to work collaboratively on developing (he web site project prior to
student access to the site. For research purposes it will be necessary for me to randomly assign
you to one of the two groups.

The group that attends the professional development sessions will receive six in-service credits
through the county, The group that uses the web site will require a brief orientation and a
minimal commiiment of time. The use of the web site the in the classroom or the computer lab
will be at your discretion,

I would like to have the participation of the entire faculty in the school. This research project
can have a positive effect on individual student achievement and may enable our school to
receive financial support in the way of private or govermment grants in the future. The
professional development activity will incorporate standards and benchmarks of a highly
gualified teacher addressed by a part of No Child Left Behind and adopted by the state of
Tennessee (National Educational Technology Standards for teachers). This project will promote
our faculty as professionals who are highly qualified and leading the way toward adoption of
these standards.

Your support in this project 18 deeply appreciated. I know that the dilficult part of this request is
that I cannot guarantee which group you will be assigned to, but all volunteers will have the
opportunity for in-service development hefore the end of the project. I believe that this project
will benefit our school and faculty. Please respond as soon as possible, as I will need a total of
sixty participants, I am going to begin by only requesting volunteers from Cedar Grove,

I hope you consider participating in this project and I thank you in advance for your support.

lam am not interested in participating in this technology initiative.

Teacher Name Grade level currently teaching
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Appendix E
CONSENT FOR RESEARCH PARTICIPATION

I hereby consent to participate as a subject in a research project entitled '""Effect of
constructivist professional development on the integration of technology in the
classroom" conducted by Delia R. Pass, doctoral candidate attending the University of
North Florida, Jacksonville, Florida. I can contact the initiator of this research at 904-
716-2213 or by e-mail drepass{@charter.net. I may also contact the chair for this research,
Dr. Joyce Jones at (904) 620-2990 or by e-mail jjones@unf.edu, For questions regarding
the rights of research subjects, I may contact the IRB representative, Dr. James Collom at
(904)620-2455.

NOTE: Participation is open to elementary teachers (K-5) of Rutherford County School
System, regardless of computer expertise or teaching experience. [ understand that I will
receive county in-service points if | attend the professional development portion of thig
research, and that I will not receive this compensation if I am involved in the web site
access portion of this rescarch. 1 understand that for the professional development portion
of this study, I will be required to attend three two-hour sessions to receive six in-service
points, and that the purpose of this study is inquiry into the effcctiveness of a professional
development program on subsequent computer technology use by students in the
classroom. I will be required to fill out a questionnaire before and after program
impleinentation {eightecn weeks later) to assess the effect of the program only. This is in
no way an evaluation of my teaching practices and all information collected will be
anonymous. I will also be required to keep a weekly pre-formatted log of (approximate)
computer use by students in the classroom. The control group in this study will only fill
out pre and post questionnaircs (eightcen weeks later).

I understand that my participation is completely voluntary, and that I am free to withdraw
from the study at any time I choose. I have been given sufficient information about this
research project and have had the opportunity to receive answers to any questions. 1
understand that this project is not expected to involve risks of harm any greater than those
ordinarily encountered in daily life. I understand that the results of this project will be
coded in such a way that my identity will not be physically attached to the final data that I
produce.

lunderstand that the results of this research will be published as a doctoral dissertation
and may be published or reported to government agencies, funding agencies, or scientific
groups, but that my name w111 not be aq%omated in any way w1th any pubhshed results.

A TB R e e Bt R W Py Ty T A R

N Ry B

Participant Name (printed) Participant Signature Date

Principal Investigator’s (printed) Principal Investigator’s Signature  Date
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Appendix F
Data Collection Instruments (Tac v 3.2a, Tpsa v. 1.0, and Stages of Adoption)

To the Educator:

This questionnaire is a combination of several well-validated surveys that have been used
with teachers in the past. There are three parts to this questionnaire. Please read each
section carefully and rvespond with your first impression, Your answers will remain
anonymous through color-coding of the questionnuire by groups. The responses in the
questionndire are in no way a part of your evaluation process and the identifier is for

matching pre and post questionnaire responses only. Thank you in advance for your time.

Identifier

Please use the last four digits of your social security number (or another 4
digit number that you are not likely to forget)

Background Information

Grade level currently teaching

How would you rate your experience with computers? (Check all that apply)
I have never used a computer and I don’t plan to anytime soon.
I have never used a computer but I would like to learn.
T use applications like word processing, spreadsheets, etc.
I use computers for instruction in the classroom.

How often?

Daily
Weekly
Occasionally
Currently I use the computer approximately hours per week in the classroom.
At the beginning of this school year, I used the computer approximately hours per

weelk in the classroom.
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If you do use computers, what type of training have you received? (Check all that apply).

No training

Basic Computer Literacy (on/off operations, how to run programs)
Computer applications (word processing, spreadsheets)

Computer integration (how to use in classroom eurriculum)

Where did you receive your training? (Rank order all that apply).

Self-taught

School district
College or university
Other- please specify

Number of years since your first computer training:

Gender _ M __ F
Age

Years of teaching experience

Highest degree received BA/BS ~~~~ MA/MS ~ MA+45/ Speeialty
EdD/PRD

Do you have a computer at home? No Yes

Do you have access to the World Wide Web at home? No Yes

Technology Proficiency Self-Assessment

Instructions: Select one level of agreement for each statement to indicate how you feel,
Fill in the circle for the appropriate response,

SD = Strongly Disagree
D = Disagree

U = Undecided,

A = Agree,

SA = Strongly Agree
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I feel confident that I could... SD | DU A |SA
1. send e-mail to a friend. Ol T I VIR T
2. subscribe to a discussion list. 5 EEF RN SR E VI BT PO B
3 create a "nickname" or an "alias" to send e-mail to several people | s | oog P
. ] Al T 41 ]
at once. LU A ERCT RO
4. send a document as an attachment to an e-mail message. I I S IO NI
5. keep copies of outgoing messages that T send to others. I IV BT N
g, usean Internet search engine (e.g., Infoseck or Alta Vista) to find | PR P I
" Web pages related to my subject matter interests. R e B B
7. search for and find the Smithsonian Institution Web site, Dol | | o | S
8. create my own World Wide Web home page. AT <y S ISR L O Y
keep track of Web sites T have visited so that [ can return to them | . .
9. . . i1 2% iy £ K]
Tater, {An example is using bookmarks.) - :
10 find primary sources of information on the Internet that I canuse | _ N PR I I e
"in my teaching. O T B B B
11 usea spreadsheet to create a pie chart of the proportions of the o L | |
. . . 3 g 3y g il
different colors of M&Ms in a bag. S B
12. create a newsletter with graphics and text in 3 columns. EERE R BT I Y ¥
save documents in formats so that others can read them if they
13. have different word processing programs {(eg., saving Word, R BTN IR e SO
ClarisWorks, RTF, or text).
14. use the computer to create a slideshow presentation. G [ 3| B | o | eEs
create a database of information about important authors in a " - .
15. . - (%% ey TN AR E) ok
subject matter field, - .
16 write an essay describing how I would use technology in my T IR R
* ¢lagsroom. ‘ VAL R e R
17 create a lesson or unit that incorporates subject matter software as| " - o |
L I IS VI B VO )
an integral part. . Ja |l = X BRI
|3 Use technology to collaborate with other interns, teachers, or I R P
" students who are distant from my classroom. I B B
19. describe 5 software programs that I would use in my teaching. CE I BTN BEETIN BN E TR ey,
20, write a plan with a budget to buy technology for my classroom. YO BT TR O S
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TPSA, v 1.0, created by and used with permission of Dy, Margaret Merlyn Ropp

Stages of Adoption of Technology

Instructions: Please read the descriptions of each of the six stages related to adoption
of technology. Circle the number of the stage that best describes where you are in the
adoption of technology.

Stage 1: Awareness
I am aware that technology exists but have not used it - perhaps I'm even avoiding it.

Stage 2: Learning the process
I am currently trying to learn the basics. I am often frustrated using computers. I lack
confidencc when using computers,

Stage 3: Understanding and application of the process
I am beginning to understand the process of using technology and can think of specific
tasks in which it might be useful.

Stage 4: Familiarity and confidence
I am gaining a sense of confidence in using the computer for specific tasks,
I am starting to feel comfortable using the computer.

Stage 5: Adaptation to other contexts

I think about the computer as a tool to help me and am no longer concerned about it as
technology. I can use it in many applications and as an instructional aid.

Stage 6: Creative application to new contexts

I can apply what I know about technology in the classroom. I am able to use it as an
instructional tool and integrate it into the curriculum.

The stage that best describes where I am now is number

From: Christensen, R. (1997). Effect of technology integration education on the attitudes

of teachers and their students. Doctoral dissertation, University of North Texas. Based on
Russell, A. L. (1995). Stages in learning new technology. Computers in Education, 25(4),
173-178.
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Instructions: Please read each statement and then cirele the nunber which best shows how you
Teel,

ST = S{rongly Disagree D =1IHsagree U= Undecided A =Agree  SA =Strengly Agree
) | I u A SA

i Penjoy doing Lhings on @ computor, {1 | 2 3 4 5

2. Tam tired of using a computer. {2y I 2 3 4 3

A [awill b gble to gel @ good job 101 learmn oy to &Y ! 2 3 4 5
UST & omputer

4 L concentrate oo o computer when 1 se one, () I 2 3 4 3

AR lenjoy compuiter games very Nuch. () | 2 3 4 5

R Fwould work harderar | conld use computors {63 1 2 3 4 3
maore ¢lten.

7. 1 think that il kakes a long lime to finish when (7 | 2 3 4 ]
L use a compuier.

8. I know that eempuiars oive ne dpporeaniics {8 | 2 3 4 3
to learn many nes things.

4, ean learm many things when Luse a contpuler, ) [ 2 3 4 3

16, 1 enjoy lessons on the conpuiern (10} I 2 3 4 5

1. {beliove that il is very imporlant for me fo (12) | 2 3 4 S
foarn hone 1o vse a compuies,

12, Iihink Lhat compulers are vory sy Io tse. {13 1 2 3 4 5

13, [ leef comiorlabie working with a compuler. {15} | 2 3 4 5

4. §getasinking feeling whon | think of trying {16) | 2 3 4 B
1o use o compuier

15, Working with a conipaler makes me nervous, (17 | 2 3 4 k)

16, Using a compuler is very frustraling. {1R) | 2 i 4 5

17 Dl doas litde work with computers as possible, (19 | 2 3 4 3

[, Compuolers a2 difficull to nse. (209 | 2 3 4 5

19, Cormpulers do not scase ma atall, i21) [ 2 3 4 3

20, Tean learn more from books thaa from a compuler, (22) { 2 3 4 5




Insivactions: Place an *x* hetween eavh adjective pair to indicate how you feel aboal (he object,

Cromputers are:

21, tnlikabhbe

22, Unbappy
273, Bad

24, Ulnpleasay

25, Tense

26, Uncomfiriahle

27, Artificial

28 Lmply

29, Dol

A Sutfocaling

Instructions: Please read each sindement sind cirele ilie nomber that hest describes how you feel

about that statement.

3t Computers do not seare ime al all, 150
33. [ would like worklng with computers. 533
RES Figuring nut cornputer problems does nolappeal onw.  (63)

34 Fll need o finn mastery of computers for nay future svink. (oo}

35, [ don't anclersiand how some people can spend sa (13)
mmuch Lime workng with compuless and seem by enjoy it
36, fean't Lhink of any way that will use computers (743

in my Carect.

37 Ddonolb think I could handie o compuior eourss, (54

AR, F have a lot of selfsconlidence when it comes (o (BH)

working with computers.

1= Strongly Disagree (51)
= Disagree {13}
3= Undectded (i)
4= Agroee (A)

&= Strengly Agree (SA)

bl )

t

[ 2] =] b [R%]

[

[

Likatke
Hauppy

Gooi
Plewsunt
ahm
Camforlable
Natural

Full
Limciting

Fresh

U A
3 4
3 4
3 Kl
3 4
A 4
3 el
3 4
3 4

41)

43)
[4:1)
(45)
(45)
(7
{48}
{49

(50)

SA

L=

=
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1,
40.
4l
42,

44,

45,
46,
47,
43,

(=]
[~

Knowwing hiav ko s conmpuiers 1 a worthiwhile skill,
A Job using computers woald be vary interesting.
Compuler lessons are a [vorite subject o me.

T want te leasn a 101 about conaputors,

A computer test woudd scare me,

[ se¢ Lthe computer as somedhing I will rarely use
inmy daily [ife g8 an adudl.

Computers have ihe polentiad (o controd oy fives,
Crur country reHes o much on computgrs,
Ll use a computer in my fulare occupation.

Cornputers dehumanize society by freating
CNOTVORNG {5 3 niuimber.

{ fael apprehensive about using a conpuier.
Computers are changing the world oo rapidly,

Compuders isolale peaple by inhibiting normal
soeinl interactions among users,

161 had to use a computer for some reason, it
wotdd profably sova mie sons lime and work,

Having o computer available to e would
improve ny gonoral satisfaction.

IFT had a commputer af my dispoesal, | weuld fry (o
get rid of it

L sormetimes get nervotrs just Ihinking shott comygiors.
Pl probably naver lean o use s computer,

i somcdimes fecl imimidaled when | have 10 use
o compuler,

Computers will bapeove educatisn,

i thore was o comgter my classroom It would
halp me 1o ha g better weacher

someday 1 will hove a computer in my hoine,
Compniers eould enhance remedial instaxcion.

Computers ean be tsed successiully with courses
whichdemand creative activities.

i)

(Lol
(102}
{103)

{112y

(1)
{135y
(137
{138)
(1413
{142)
i144)
{147y
1149

1150

{153
i154)

(a7

{162)

(163)

{164)
[16E]

(170)

b3

.2

[ ] %]

28]

o]

[

g3

[R¥]

[

ted b

o]

a2

s}

Tt

L

+

RS

e

4

A
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63,

64,

05,
Gy,
67,

.1

G

5.

79,

ik

N4,

Coomputers can be a nsefid mstroctionat aid in {175)
almost all subject ureas,

Use of computers in educalion almest always (176
rednces the persenal treatment of students.

[ leel at ease when [ am araund compuiers. (1
Leaming about compiters is boring to mae. (1809
I like bearniage on w campiger. {181y
Working with o compuler would make me {1823

VY [CTVous.

[ think working with computers would he (184)
enjoyahle and stinudating.

Compuaters are not exeiting, 190
Sludying about eomputers is o waste af tine, {192)
[ enjoy leaming how computers ars used in (1953
our daily lives.

Coraputers would increase iy productivity. (2023
Compuders would help me jeatn. (2040
Computers improve the everall guality ol life, (207)

The challenge of leaming alou compiers, is exciting. {2113

Learning to aparate computers is like lewrning any @
et skill - the move you practice, the betiar you bacome,

1 any afraid that ie7 bepin to use computers 1 wift (2157
hecomie dependent upen thent and lose some of my
reasoning skills.

Telislike working with machines bat are smeter than §an, 218

11 given the opportunity, 1 would ke to lkarhaboud 22
and use compnlers.

1 Teel computers are necoessary feols in hoth (226
educaticonat and work sellings,

Cromputers blumidate and threaten me, 227

Working with a conmpuier makes me leel tense and  £230)
uncomivrtabte,

Compulers are dilfieuh to understand, - (231
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26,

27,

95,

99,

lud.

fol,
fo2.
103,

L,

TAC, version 3.2a was created by and used with permission of Dr.Knezek and

Working with computers makes me feel isolated (2413
from othor people.

[ would fike 1o learn more aboul computers., 249y
Waorking with comptters neans working on yaur (251§
oveil without contact with athers.
Ulsing a computer prevents me frome heing creativa, (287)
‘U have o be a “brain™ to work with gomputers,  261)
Mot many people can use complers. (262)
[ ool g sinking feeling when I think ol irying to use 2ex
a computer,
Compuaters Mastegts nwe, (264}
[ will use o computet g% seoh as possible, (265)
I enjoy computer woerk. (2743
1 would never Llake a job where | had w work 27
with compuiers.
Flectronic mail (E-maily s an effective means of 2743
Jdisweminating oluss inlormalion and assigrnients.

I prefis B-mail jo raditional class handouts asan 275y
information disseminator.
Mlona cotrses should use E-mail 1o disseniinale 1276)
class informalion and assipnments,
E-mail provides botter aceess (o Hw inshuctor. 277y
The use of H-mail creates nore inderaclion:
Ay batween siudents enrolled in the conse (278)
by between siudenl and instructor 2799
The use of E-moll] inereases motivation for Lthe course, (280
The use of E-mall nukes the course oae interesling. @281y
The use of Bl miskes e steclent Bzel nrore breolbved, 22
The use of E-mail helps the stidond o jearm more. (283
The uge of E-muail helps provide a better learning (284)
CXpeLICnC.
(END) Thank You!

Dr.Christensen, University of North Texas.
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Appendix G
TAC v. 3.2a Seven Factor Form A

Factor 1 (Enthusiasm/Enjoyment)

156

S = Strongly Agree; SA = Somewhat Agree; U = Undecided; SD = Somewhalt Disagree; D = Strongly

10.
1.
12.
13.

14,
15.

Disagree

Ttem

I think that working with computers would be enjoyable
and stimulating,

[ want to learn a lot about computers.
The challenge of learning about computers is exciting.
Learning about computers is boring to me.

I like learning on a computer.

I enjoy learning how computers are used in our daily lives.

I would like to leam more about computers.

I would like working with computers.

A job using computers would be very interesting.

I enjoy computer work.

T will use a computer as soon as possible.

Figuring out computer problems does not appeal to me,

If given the opportunity, I would like to learn about and
use computers

Computers are not exciting,.

Computer lessons are a favorite subject for me.

S5 T C R S

[N & N S

L . T e - S S .

S SA U SD D
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TAC Seven Factor Form A
Factor 2 (Anxiety)

S = Strongly Agree, SA = Somewhat Agree; U = Undecided; 8D = Somewhat Disagree; D = Strongly

No.

10.
11,
12.

13,
14,
15.

Disagree

Ttem S SA U SD D
I get a sinking feeling when I think of trying to use a 1 2 3 4 5
computer.
Working with a computer makes me feel tense and

I 2 3 4 5
uncomfortable,
Working with a computer would make me very nervous. 1 2 3 4 5
Computers intimidate and threaten me. 1 2 3 4 5
Computers frustrate me. 1 2 3 4 5
I have a lot of self confidence with it comes to working 1 2 3 4 5
with computers.
I sometimes get nervous just thinking about computers. 1 2 3 4 5
A computer test would scare me. I 2 3 4 5
I feel apprehensive about using a computer terminal. 1 2 3 4 5
Computers are difficult to understand. 1 2 3 4 5
I feel at ease when [ am around computers. 12 3 4 5
I sometimes feel intimidated when I have to usc a

1 2 3 4 5
computer,
I feel comfortable working with a computer. 1 2 3 4 5
Computers are difficult to use. 1 2 3 4 5
Computers do not scare me. 1 2 3 4 5
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TAC Seven Factor Form A
Factor 3 (Avoidance)

S = Strongly Agree; SA = Somewhat Agree; U = Undecided; 8D = Somewhat Disagree; I = Strongly

No.

10.

11.

12.
13,

Digagree
Item S SA U SD D
Ilf I had a computer at my disposal, I would try to get rid of 1 2 3 4 5
it.
Studying about computers is a waste of time. 1 2 3 4 5
I can't think of any way that T will computers in my career. 1 2 3 4 5
I will probably never learn to use a computer. 1 2 3 4 5

I see the computer as something I will rarely use in my
daily life as an adult.

Not many people can use computers. 1 2 3 4 5

Learning to operate computers is like lecarning any new skill
- the more you practice, the better you become.

Knowing how to use computers is a worthwhile skill, 1 2 3 4 5
I do not think that I could handle a computer course. 1 2 3 4 5

I would never take a job where 1 had to work with
computers,

If given the opportunity, I would like to learn about and use
computers,

You have to be a "brain" to work with computers, 1 2 3 4 5

Someday I will have a computer in my home. I 2 3 4 5
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TAC Seven Factor Form A

Factor 4 (Email )

S = Strongly Agree; SA = Somewhat Agree; U = Undecided; SD = Somewhat Disagree; D = Strongly

No.

10.

11,

Disagree

Item

The use of E-mail makes the student feel
more involved.

The usc of E-mail helps provide a better
[earning experience.

The use of E-mail makes the course more
intercsting.

The use of E-mail helps the student to learn
more.

The use of E-mail increases motivation for
the course.

More courses should use E-mail to
disseminate class information and
assignments,

The use of E-mail creates more interaction
between students enrolled in the course.

The use of E-mail creates more interaction
between student and instructor.

E-mail provides better access to the
instructor.

Electronic mail (E-mail) is an effective
means of disseminating class information
and assignments.

I prefer E-mail to traditional class handouts
as an information disseminator.,

S SA U SD D

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
I 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1



S = Strongly Agree; SA = Somewhat Agree; U= Undecided; SD = Somewhat Disagree; D = Strongly

10.

1.

TAC Seven Factor Form A
Factor 5 (Negative Impact on Society)

Disagree

. Item

Computers are changing the world too rapidly.

I am afraid that if I begin to use computers I will become
dependent upon them and lose some of my reasoning skills,

Computers dehumanize society by treating everyone as a
number.

Our country relies too much on computers.

Computers isolate people by inhibiting normal social
interactions among users.

Use of computers in education almost always reduces the
personal treatment of students.

Computers have the potential to control our lives.

Working with computers makes me feel isolated from other
people,

I dislike working with machines that are smarter than T am.
Using a computer prevents me from being creative.

Working with computers means working on your own,
without contact with others,

S SA U SD
1 2 3 4
12 3 4
I 2 3 4
I 2 3 4
I 2 3 4
I 2 3 4
1 2 3 4
1 2 3 4
I 2 3 4
I 2 3 4
I 2 3 4



§ = Strongly Apree; SA = Somewhat Agree; U =Tndecided; SD = Somewhat Disagree; D = Strongly

No.

10.

11.

12,

13.

14.
15.

TAC Seven Factor Form A
Factor 6 (Productivily)

Disagree

Item
Computers would increase my productivity,
Computets would help me learn.

I feel computers are necessary tools in both educational
and work settings.

Computers can be a useful instructional aid in almost all
subject areas.

Computers improve the overall quality of life.
Knowing how to use computers is a worthwhile skill.

Having a computer available to me would improve my
general satisfaction.

Computers will improve education.
Someday [ will have a computer in my home.
I will use a computer in my future occupation.

If T had to use a computer for some reason, it would
probably save me some time and work.

Computers can be used successfully with courses which
demand creative activities,

Teacher training should include instructional applications
of computers.

I'll need a firm mastery of computers for my future work.

I believe that it is important for me to learn how to use a
computet.

S

1
|

—_—

161

SA U SD D
2 5
2 5
2 5
2 5
2 5
2 5
2 5
2 5
2 5
2 5
2 5
2 5
2 5
2 5
2 3
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Appendix H

From: Gerald Knezek [mailto:gknezeki@tenet.edu] Gerald Knezek" <Knezek@unt.edu>
Sent: Sunday, September 07, 2003 4:.10 AM

To: drepass@charter.net

Subject:Request for instrument use/ Delia Pass

Hi Delia,

This 1s to grant permission to use the instruments listed below for your doctoral
dissertation. Good luck on your research and please let us know the findings of your
study. 1 am CCing this to Dr. Rhonda Christensen who is first author in two of the
instruments you mention.

Best Regards,
Gerald Knezek

Date: Sat, 06 Sep 2003 11:47:03 -0500
From: Delia R. Pass
Subject; Request for instrument use/ Delia Pass

Dr. Knezek and Texas Center for Educational Technology,

I am requesting permission to use the questionnaires Stages of Adoption of
Technology(Stages v1.1), and Teachers' Attitudes Toward Information
Technology (v.3.2a) and Teachers' Attitudes toward Computers (v. 4.0)

1 am working on research for the fulfillment of the requircments for the
degree of Doctor of Education in Educational Leadership at the University of
North Florida in Jacksonville, Florida. I would like to use these

instruments as part of my study entitled "Effect of constructivist
professional development on technology integration in the classroom", I will
be using this instrument with elementary school teachers in a school system
in Tennessee. 1 will begin this research Fall 2003, and approximate
completion date of the dissertation will be Spring 2005.

Please let me know if I need to provide you with additional information. The
use of this instrument will be for non-profit research activities only.

Thank you in advance for your considcration in this matter.

Sincerely,

Delia R, Pass

Doctoral Candidate

University of North Florida
Jacksonville, Florida

Telephone: 904-716-2213

E-mail: drepass@charter.net

Chair for this research:Dr. Joyce Jones
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From: Margaret M. Ropp [mailto:roppm@michigan. gov]

Sent: Friday, September 12, 2003 12:48 PM

To; drepass{@charter.net

Subject: Re: FW: request for permission to use The Technology Proficiency Self-
Asscssment

Hello Delia,

You certainly have my permission to use the instrument and 1 wish you the best of luck
on your study! Please do let me know how your study turns out as I like to monitor the
change in TPSA scores over time. Your study sounds very interesting!

Regards,

Meg

From: Delia R, Pass [mailto:drepassiicharter.net]

Sent: Tucsday, Scptember 09, 2003 7:48 PM

To: Margaret M, Ropp Ph. D

Subject: request for permission to usc The Technology Proficiency
Self- Assessment

Dr. Ropp,

I am requesting permission to use the questionnaire The Technology
Proficiency Self-Assessment.

T am working on research for the fulfillment of the requirements for the
degree of Doctor of Education in Educational Leadership at the University of
North Florida in Jacksonville, Florida. I would like to use this

instrument as part of my study entitled "Effect of constructivist

professional development on technology integration in the classroom”. I will
be using this instrument with elementary school teachers in a school system
in Tennessee. I will begin this research Fall 2003, and approximate
completion date of the dissertation will be Spring 2005.
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Appendix 1
D, R, Pass Identifier

Weekly Log of Website use by teachers/students

Circle the_ approximate number of minutes you and your students have used the
weh-based resources {Collaborate & Create Teacher and Student Websites) this
week and_turn in to my mailbox on Friday atternoon. Add any comments at the
bottom or on the back of the form. I will provide a dated form for you weekly.
*THANK YOU FOR YOUR TIME AND EFFORT*

**THIS INFORMATION WILL BE USED TO DETERMINE THE EFFECTIVENESS OF PROGRAM
IMPLEMENTATION, AND IS IN NO WAY AN ASSESSMENT OF TEACHER PERFORMANCE.

Dates: 5/17/04-5/21/04
Please circle the number by the typical or average minutes PER WEEK that:

you use the teacher 1. None
website as a resowrce 2. < 15 minutes
(for information and to 3. 15-45 minutes
create supplementary 4. 46-90 minutes
technology lessons). 5. > 90 minutes
students use The Learning 1. None
Page in the classroom 2. <15 minutes
or computer lab: 3. 15-45 minutes
4. 46-90 minutes
Comments: 5. > 90 minutes

Do you sure TLP to supplement your curriculum____or for general Internet
activities? Both
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Appendix J

Ruthesrford {‘Quniylﬂnard of Education
ﬁequest for Approwa! of !ndependent ln—service Actiwty

v orh
Name; b o7 bl Vs

Date{Loeation of Activity:

[IE
£y

Title oi Seaﬁmn, ﬁl_m Y
g.
Presonten T it Hours Reguested LLi7
*Focus. oo ot e 5 et B :
{88 Cantrapost {or et of Current Objactives) : . Rithar Focus of

Connection must be
complieted for approvat,

oF

JConnection to School's Currani Sehoot
Cimprovernaid Plan

Brief Deﬁcrzpt on of Content: (Musﬂ supporl Focusd or C}mmecﬁma)

7S|gnature Delketed |

Principal's zsngnatusefmpmva;

I T L L I T TP T PO P T P PO P )

L T T P TV I

Drettey Recaivsd hy Coordinator; R
Date Raturned to Schoo {and forwardod 1o Teacher Center}

_ 7 Approved Not Approved
MNotas!

Signature Deleted

Coordinptor's Slgnahure: e [

------ o m e o 8 e 3R A D 4 £ et o 2 5 om0 1 3 8 €50 8B S | B it A1 S n ]

Data Final information Raterned 1o Teachar Center

Ratusm this form with supporiing documeniation {agenda, program} and roster inoluding
SSNe, if appropriste, to Teacher Center upon compietion of treining activity.

Oﬁuin{;il Cxapys Tonohar Comjar ‘Y'cLH)W f"nm' Contral Office Pitsk Gz Tehosd
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Appendix K
Rutherford County Schools/Technology Professional Development

Collaborate and Create: an interactive web site developed by and for elementary school
feachers

Time Frame:

Three 2-hour sessions of collaboration on lessons and links to integrate into the
elementary school curriculum (six hours)

Intended Audience:
Elementary School Teachers

Session I An Invesiication inio On-Line Projects and Collaborations

Workshop Description:

Participants will learn about "Distance Technologies" and investigate various
strategies for employing them in classroom settings. Demonstration lessons,
techniques for navigating the web, classroom strategies, and evaluation
technigues will be considered. Participants will be invited to participate in
authentic projects and activities appropriate to his or her educational setting and
grade level.

Session Topics:

Tools and Tips for Searching the Web

Techniques for Assessing Web-based Projects

On-line Projects for Your Class to Join

On-Line Collaborations: Extending the Classroom Walls
Strategies that Work in a One, Two or Few Computer Classroom

Muterials/ Software Applications/ Skills:

» Web-based research strategies

» Web-based student projects and activities
» Multimedia presentation strategies

+« Word Processing

Session 2; Technology and the Elementary Classroom

Workshop Description:

Participants will leamn how to integrate web links into their current elementary curriculum
classroom and investigate an assortment of proven strategies for incorporating these recent
technologies into their teaching and learning environments. Group work on a collaborative,
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cooperative web-based lessons, and evaluation techniques will be considered as each participant
develops hypertext, hyperlinks, itnages, and sound files in the creation of authentic projects and
aclivities appropriate to his or her educational setting.

Session Topics:

Developing Hotlists and Webliographies

Tools and Tips for Searching the Web

Techniques for Assessing Web-based Language Arts resources
TrackStar and WebQuests devoted to the Language Arts curriculum
On-line Projects for Your Class

Technology and Literature Circles

Using Multimedia to Enhance Student Presentations

Strategies that Work in a One, Two or Few Computer Classroom

Skills:

« Web-based research sitrategies

Web-based student activities including TrackStar, WebQuest, Knowledge
Hunt; Scrapbook

Multimedia presentation strategies

Word Processing

Drawing and Painting tools (brief introduction)

Digital photography (brief introduction)

Session 3 /Part {: Desktop Publishing for Teaching and Learning

Workshop/ Seminar Description:

Word processing and publishing can be a motivating strategy and authentic tactic
for more deeply engaging students in their work. The focus of this workshop will
be to explore methods for employing the latest technologies for publishing
student as well as teacher's work. Participants will begin by learning how to
create letterheads, banners, calendars, invitations, etc.-- all for educational uses.
Classroom strategies and techniques for publishing brochures, flyers, and
newsletters intended for various audiences will also be investigated as
participants explore ways to connect publishing to the various content areas.

Session Topics:

+ |ntro Beginning/Intermediate Word Processing
« Brochures and Newsletters for all Audiences

Materials/ Software Applications/ Skills:

+  Word Processing
s Desktop Publishing Software
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Session 3/Part 2;: Woerking with Peripherals (Digital Cameras, Audio Files, Scanners)
Workshop Description:

Participants will learn about the educaticnal applications for those technelogies
that connect to their computers called "Peripherals”. Peripherals have a variety of
uses in the classroom from documenting student work to digitizing learning
resources for student investigation. Demanstration lessons, classroom strategies,
and evaluation techniques will be considered. Participants will be invited to
participate in creating authentic and practical classroom activities appropriate to
their educational settings.

Session Topics:

Scanning images and utilizing OCR

Recording and saving audio files

Capturing and saving images with digital cameras

Extending and democratizing your classroom resources
Strategies that Work in a One, Two or Few Computer Classroom

Materials/ Software Applications/ Skills:

= Scanning and manipulating images

» Scanning documents and text with OCR

s Classroom activities employing audic and image files

» Importing digital images and audio files into multimedia presentations
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Appendix L

Collaborate and Create
Syllabus of Instruction
Six hours of In-service
Delia R. Pass, presenter

Course Goals:

The purpose of the Technology In-service, Collaborate and Create, is to promote technology
integration into classroom curriculum through the creation of a technology integrated lesson
based on current classroom curriculum and encourage collaboration through the building of a
common web site for dissemination of these technology integrated lessons to encourage
technology use by students in the classroom. The sessions will help learners become familiar
with some of the basic technology skills and strategies needed to develop lessons and links for
student learning, and the goal of the sessions are to promote an increased technology use in the
classroom across grade levels and subjects.

Course Objectives:
At the end of this In-service teachers will be able to;

» Navigate the World Wide Web efficiently and strategically.

» Use acquired strategies to improve the quality of participation in an online learning
community.

» Locate and identify effective technology resources for student use.

» Create lessons and hyperlinks to contribute to a resource of technology for leaming for
students

* Increase comfort level with the World Wide Web, computer technology and associated
peripherals.

Target Audience:

This In-service is designed for teachers who are interested in developing interactive computer
technology lessons for students but are unable to find the time to search and develop for lessons
and/or develop the comfort level necessary for implementing technology for learning in the
classroom.

Prerequisites:
To undertake these In-service, learners may have previous experience;

+ Browsing the Internet.
= Navigating a Windows environment using a computer mouse.
* Using a word-processing program to compose your writing.

This experience will be helpful, but not required.

Course Schedule:

Module Part Focus of Tasks for that Part Amount of Time
Part 1 Intro to the WWW and Hypertext One hour
Part 2 Classroom content: links and lessons One hour
Part 3 Developing technology integrated lessons One hour
Part 4 Copy and Paste hyperlinks/images One hour
Part 5 Integrate lessons to classroom curricuium One hour
Part 6 Complete technology integrated lesson One hour
Total Link the lesson to The Learning Page Six hours
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Actlvity Does not meet expectations Meets expectations Exceeds expectations
Part 1: Does not respond to searches and | Searches the WWW and Plan next steps fo creats
Reflect on the organization of information manages information lessons and iink them to
personal from the WWW and the use of relevant to content using appropriate content and
schadule hypertext. hypertext. organizes information
effectivaly to promote studant
achievement.
Part 2: Does not demenstrate an Demonstrate an Connect and compare the
Reflect on understanding of how to locate understanding of how to strategies suggested here with
module tour module content quickly and {ocate module content others used during prior online

and orientation

efficiently.

quickly and efficiently,

learning experiences. - ar -
Make suggestions for additional
strategies that help you move
within a module efficiently.

Part 3:

Post first time
computer use
story to the
social forum in

Does not use suggested strategies
to improve participation In an
online community by including in
the post a specific detail, some
hurmor, or other alements that
inspire peers to connect with other

Use suggested strategies
to improve participation In
an ontine community by
including in the post a
specific detail, some
humor, or other elements

Respond to a posted question
with some thoughtful ideas and
clearly communicated
idaas/opinions. - or -

this module online peers. that inspire pears 1o :Dse Bdﬁ_lit'onal! qus_snons that
connect with other online BEpen the omine discussian.
Make at least one response to a peers.
colleague's story. Use an intriguing title,
Make at least one
;?E.E;nse 1o a colleague’s Spark a new discussion
' "thread" in this discussion
forum.
Part 4: Does not include specific detail Include specific detail Make connections and builds
Post to the describing a chatlenga. describing a challenge or | on others' ideas. -or—
"Surviving and adjustment you have
Thu'v' '?.g Does not take risks, by revealing faced. - or— .
riving personal mistakes or Address a comment or question
Discussion in to the group, not just to one

the Community
Center

misconceptions.
Boes not offer empathy in
rasponse to a colleague's post.

Does not suggest a strategy o one
or more colleagues.

Take risks, by revealing
personal mistakes or
misconceptions.

Dffer empathy in
response to a colleague's
post.- or -

Suggest a strategy to one
or more colleaguas.

individual. - or -

Respond to a posted gquestion
with theughtful ideas and
clearly communicate
ideas/opinions. - ar -

Pose additional questions that
deepan the online discussion.

Part 5: Does not demanstrate an Demanstrate an Offer specific, detailed

Take Salf- understanding of persanal understanding of personal | reflections regarding persanal

Assessment strengths and readiness to strengths and readiness readiness to proceed with

Quiz and proceed with online fearning. lo proceed with online online leaming.

Write Journal Iearning.

Reflection Plan next steps to take before
beginning a Teacherline
module.

Part 6: Did not explore resources. Explored and identified 2- | Explored and identified 4 or

Explore Station
Schedule and
TeacherLine

3 additional TeacherLine
resources.

more TeacherlLine resources.
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Appendix M
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Appendix N

Third Grade Learning Page
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Third Grade Science Page
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Appendix O

Third Grade Technology Integrated Lessons (Social Studies)
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Third Grade Technology Integrated Lessons (Science)

This ix tor uge with the story, Mom’s Best Fiiend. Each Group will study either about the eyve or
Braille and teach the clags what they learned.

Group 1 — Click to learn about the lmman eye strueture and fanction,

Group 2 - Click to'learn about how the niman eye works.

Group 3 - Click on the 3 links below to leam about Lonig Braille, ;
Site One
Site Two

Site Three

Group 4 — Click on the links below to learm about the Bradle System.
Sife One

Site Two

Site Tlnee

&% Homa

€% ThirdGrade
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Appendix P

Descriptive Statistics for Teachers’ Attitudes Toward Computers version 3.2a (TAC
3.2a), Pre-Program Qucstionnaire*

Minimum Maximum Mean Std. Deviation
1 1.00 5.00 36 0.9
2 2.00 5.00 38 0.7
3 1.00 5.00 3.6 0.9
4 2.00 5,00 38 0.8
5 2.00 . 5.00 3.9 0.7
) 2.00 5.00 3.7 0.8
7 2.00 5.00 4.0 0.6
3 2.00 5.00 3.9 0.9
9 1.00 5,00 34 0.9
10 2.00 5.00 3.6 0.8
11 2.00 5.00 3.7 0.7
12 1.00 5.00 2.6 1.1
13 2.00 5.00 3.9 0.7
14 2.00 5.00 38 0.8
15 1.00 5.00 2.9 0.9
16 2.00 5.00 4.2 0.7
17 2.00 5.00 4.1 0.8
18 2.00 5.00 4.0 0.8
19 2.00 5.00 4.2 0.7
20 2.00 5.00 3.7 1.0
21 1.00 5.00 35 1.0
22 2.00 5.00 4.0 1.1
23 1.00 5.00 3.4 1.2
24 2.00 5.00 38 0.9
25 2.00 5.00 3.7 1.0
26 1.00 5.00 3.6 0.9
17 1.00 5.00 3.6 1.3
28 2.00 5.00 4.0 0.8
29 2.00 5.00 4.2 0.9
30 2.00 5.00 3.7 1.1
31 2.00 5.00 4.4 0.8
32 2.00 5.00 4.2 0.6
33 3.00 5.00 4.4 0.5
34 1.00 5.00 4.5 0.8
35 2.00 5.00 4.2 0.8
36 2.00 5.00 42 0.6
37 1.00 5.00 4.4 0.7
38 3.00 5.00 4.5 0.6
39 2,00 5.00 473 0.7
40 2.00 5.00 3.9 0.8
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41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69
Factorl*
Factor2*
Factor3#*
Factor5*
Factor6*

2.00
1.00
1.00
1.00
2.00
1.00
1.00
1.00
2.00
1,00
2.00
2.00
2.00
2.00
2.00
2.00
3.00
2.00
1.00
3.00
2.00
2.00
1.00
2.00
2.00
2.00
1.00
2.00
4.00
2.53
2.20
3.08
2.36
2.53

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.33
5.00
4.82
5.00

3.9
4.1
42
3.4
4.0
3.5
3.0
3.1
3.6
3.1
4.0
4.1
4.1
3.7
3.8
39
4.2
42
35
4.5
4.7
4.0
3.9
3.9
3.8
3.9
4.1
3.6
4.6
3.6
3.9
4.3
3.6
4.0

0.7
0.8
1.0
0.9
0.7
0.9
1.0
1.0
0.8
1.0
0.8
0.7
0.6
0.9
0.7
0.6
0.5
0.7
0.9
0.6
0.8
0.7
0.8
0.7
0.7
0.7
0.7
0.9
0.5
0.6
0.8
0.4
0.6
0.4

*Note: Text of the TAC 3.2a items is presented in Appendix A, n=69. Subscales are: Factorl

(Enthusiasm/Enjoyment), Factor2 (Anxiety), Factor3 (Aveidance), Factord (Negative TImpact on Society),

Factoré (Productivity).
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Appendix Q

Descriptive Statistics for Teachers’ Attitudes toward Computers version v. 3.2a
(TAC 3.2a), Post-Program Questionnaire*

Minimum Maximum Mean Std, Deviation
1 2.00 5.00 3.6 0.8
2 2.00 5.00 3.7 0.8
3 2.00 5.00 35 0.8
4 1.00 5.00 3.7 0.8
5 2.00 5.00 39 0.7
G 1.00 5.00 3.6 0.8
7 2.00 5.00 3.9 0.6
8 1.00 5.00 3.8 0.9
9 1.00 5.00 3.5 0.9
10 2.00 5.00 3.8 0.7
11 3.00 5.00 3.9 0.6
12 1.00 5.00 2.6 I.1
13 2.00 5.00 3.9 0.6
14 2.00 5.00 3.9 0.7
15 1.00 5.00 2.9 0.9
16 2.00 5.00 42 0.7
17 2.00 5.00 4.1 0.7
18 2.00 5.00 3.9 0.8
19 2.00 5.00 4.1 0.7
20 2.00 5.00 3.8 0.8
21 2.00 5.00 3.6 0.9
22 2.00 5.00 4.1 0.9
23 1.00 5.00 3.6 1.0
24 1.00 5.00 3.9 0.9
25 1.00 5.00 3.8 0.9
26 2.00 5.00 3.8 0.9
17 1.00 5.00 3.8 1.0
28 1.00 5.00 4.2 0.7
29 2.00 5.00 4.1 0.7
30 1.00 5.00 3.8 1.1
31 3.00 5.00 4.4 0.5
32 3.00 5.00 4.3 0.6
33 4.00 5.00 43 0.5
34 3.00 5.00 4.5 0.5
35 2.00 5.00 4.3 0.7
36 2.00 5.00 4.1 0.7
37 3.00 5.00 4.5 0.6
33 4.00 5.00 4.5 0.5
39 3.00 5.00 43 0.6
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40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69
Factorl*
Factor2*
Factor3*
Factor5*
Factor6*

1.00
2.00
2.00
1.00
1.00
2.00
2.00
1.00
1.00
1.00
1.00
2.00
3.00
2.00
2.00
2.00
3.00
3.00
3.00
2.00
4.00
1.00
3.00
2.00
3.00
2.00
2.00
2.00
2.00
3.00
2.20
2.27
3.15
2.36
3.13

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
4.92
4.91
5.00

39
3.9
4.0
4.4
34
4.1
3.6
33
32
3.7
32
3.9
472
4.0
3.7
38
4.0
4.3
4.3
37
4.4
37
4.2
39
4.1
38
3.8
4.1
3.6
4.7
36
3.9
4.3
3.7
4.0

0.9
0.6
0.7
0.9
0.8
0.6
0.8
0.9
0.9
0.7
1.0
0.7
0.6
0.7
0.6
0.6
0.5
0.5
0.5
0.7
0.5
0.8
0.6
0.8
0.5
0.7
0.7
0.7
0.9
0.5
0.5
0.6
0.4
0.5
0.4

*Note: Text of the TAC 3.2a itcms is presented in Appendix A, n=69. Subscales are:

Factor] (Enthusiasm/Enjoyment), Factor2 (Anxiety), Factor3 (Avoidance), Factor5

(Negative Impact on Society), Factor6 (Productivity).
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Appendix R

Descriptive Statistics for Technology Proficiency Self-Assessment (Tpsa), v, 1.0, Pre-
Program Questionnaire*

Minimum Maximum Mean Std.
Deviation
1 1.00 5.00 4.9 0.3
2 1.00 5.00 3.3 1.3
3 4.00 5.00 34 [.3
4 4,00 5.00 3.9 1.1
5 3.00 5.00 43 0.8
6 3.00 5.00 4.6 0.7
7 4.00 5.00 4.5 0.9
8 4.00 5.00 33 1.2
9 4,00 5.00 4.3 1.1
10 4,00 5.00 4.5 0.7
11 4.00 5.00 3.0 1.2
12 4.00 5.00 3.8 1.0
13 4.00 5.00 33 1.2
14 4.00 5.00 3.8 1.2
15 4.00 5.00 3.0 1.2
16 4,00 5.00 3.9 1.0
17 4.00 5.00 3.9 0.9
18 4.00 5.00 4.0 1.1
19 4,00 5.00 3.6 1.1
20 4.00 5,00 3.1 1.2
TpsaEmail 2.80 5.00 4.0 0.7
TpsaWWW 1.80 5.00 4.2 0.7
Tpsalntegrated Application 1.00 5.00 3.4 0.9
TpsaTeachingW/Technology 1.00 5.00 3.7 0.9

*Note: Text of the Tpsa items is presented in Appendix A, n=20. Subscales are: Tpsa
Factor] (Electronic Mail), Tpsa Factor2 (Worldwide Web), Tpsa Factor3 (Integrated
Applications), Tpsa Factor4 (Teaching with Technology).
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Appendix S

Descriptive Statistics for Technology Proficiency Self-Assessment (Tpsa), v. 1.0,
Post-Program Questionnaire*

Minimum Maximum Mean Std.
Deviation
1 4.00 5.00 4.9 0.2
2 1.00 5.00 3.5 1.1
3 1.00 5.00 3.3 1.3
4 2.00 5.00 4.1 1.1
5 2.00 5.00 4.4 0.7
6 2.00 5.00 4.8 0.5
7 1.00 5.00 4.5 0.9
8 1.00 5.00 3.4 1.1
9 2.00 5.00 4.4 0.9
10 2.00 5.00 4.5 0.6
11 1.00 5.00 3.3 1.1
12 1.00 5.00 3.9 1.0
13 1.00 5.00 3.6 1.2
14 1.00 5.00 4.0 1.2
15 1.00 5.00 3.1 1.1
16 1.00 5.00 3.9 0.9
17 1.00 5.00 4.0 08
18 1.00 5.00 4.0 0.9
19 1.00 5.00 39 0.9
20 1.00 5.00 3.1 1.1
TpsaEmail 2.40 5.00 4.0 0.7
TpsaWWW 2.40 5.00 4.3 0.5
Tpsalntegrated Application 1.00 5.00 3.6 0.8
TpsaTeachingW/Technology 1.00 5.00 3.8 0.8

*Note: Text of the Tpsa items is presented in Appendix A, n=20. Subscales are: Tpsa
Factorl (Electronic Mail), Tpsa Factor2 (Worldwide Web), Tpsa Factor3 (Integrated
Applications), Tpsa Factor4 (Teaching with Technology).
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Appendix T

Stages of Adoption, single-item instrument, Pre and Post Program Questionnaires*

Minimum Maximum Mean Std. Deviation
StagesPre 1.00 6.00 4.5 1.1
StagesPost 2.50 6.00 4.9 1.0

*Note: Text of the Stages of Adoption item choices are presented in Appendix F, n=6
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