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ABSTRACT 

Are one-on-one mentorships an effective method for helping teachers integrate 

technology into curricula? A grounded theory design methodology was used to study 

potential techniques and perceived effectiveness of one-on-one technology mentorships. 

The study included 10 technology lead teachers (TLTs) from various districts in North 

America. Each of the technology lead teachers were given an in-depth interview and the 

staffs at the school of participating TLTs were asked to fill out a survey form. 

A close examination of the one-on-one mentorship process revealed inherent 

similarities in the ways that TLTs related to and worked with teachers. These similarities 

were incorporated into a graphical model that TLTS, administrators and school districts 

can use to better understand the process that occurs between teacher and TLT. 

TLTs can make a significant impact on helping teachers better integrate 

technology into curriculum. Many teachers have a fear of technology, and TLTs are 

somewhat like magicians, magically enabling technology. One-on-one technology 

mentorships help take the mystery out of technology and make it accessible to teachers. 

Teachers learn to use technology as a tool of learning. 
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CHAPTER ONE 

INTRODUCTION 

I taught my first computer science class fifteen years ago. My curriculum 

included keyboarding, word processing, and programming. By the end of that year, I 

realized that I really disliked teaching computers. The atmosphere was cold and 

machinelike; I just didn't seem to be able to make a connection with the students. For the 

next five years, I taught drama, which is my favorite course. Drama is active, inventive, 

and simply fun. I was then asked to teach computers again and as you can imagine I was 

somewhat reluctant. I did accept the position, but I decided to integrate many of the best 

things about drama into the new computer course. I did not know it at the time, but I had 

just designed my first constructivist-based computer classroom. The results were 

incredible, the students were having fun working on projects and I reveled in the learning 

that was taking place. 

Over the next few years, I had the opportunity to work with teachers, helping 

them integrate technology into their teaching. I was convinced that the best way to go 

about this process was by a hands-on constructivist approach where I could work with the 

teachers in their own classrooms. While the idea seems sound and most school principals 

would agree that this methodology would be effective, actually convincing school 

administrators to commit school time and resources to this process was a hard sell. I 

recommended that the school provide me the unassigned time necessary to work with 

teachers and students in their own classroom. Finally, I had the opportunity to work in 

this way for a two-year duration, from 1996 to 1998, at a junior high school in Calgary. It 

was during this period that I developed the basis for a tech-mentorship program. 



About this time that the Alberta provincial government, and society in general, 

started pressuring school boards and school administrators to move education into the 

new millennium. The government even mandated a new program of studies designed to 

encourage and promote technology integration into curriculum as a tool of learning. 

School administrators turned to technology innovators such as myself to help them with 

the process of integration. In aiding their colleagues, these technology lead teachers 

incorporated various traditional forms of staff development. Workshops and in-services 

were and still are commonplace, yet teachers are still not integrating technology as tools. 

A survey completed by Market Retrieval for the Technology Counts 2001 project (2001) 

interviewed hundreds of students in every US state; one of the questions asked students 

related to teachers' use of computers. While three-quarters of schools a majority of 

teachers are using computers daily for planning and/or teaching. Still, the types of tasks 

most teachers use computers for are not very sophisticated. While 86 percent of students 

in the survey said their teachers demonstrate how to use computers to write papers, far 

fewer said their teachers are using computers to help them visualize new concepts. 

It seemed clear to me that one-on-one short-term mentorships that incorporated 

constructivist methodologies would be an effective method of technology professional 

development for teachers. I had worked with teachers in this manner for five years and 

saw them become comfortable using and teaching with technology as a tool of learning. 

As I began my doctoral work, I had the opportunity through class assignments to 

explore one-on-one work with teachers on a variety of levels. Many of my assignments 

were action research-based and required reflection through papers and class discussions. 

As I narrowed down the topic for this dissertation, I was motivated to explore further the 
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process of one-on-one work with teachers. I wondered if other technology lead teachers 

(TLTs) were using this methodology and if their experiences were similar to my own. At 

a deeper level, I wanted to know if this process was impacting teachers, helping them 

integrate technology into curriculum. These were the key motivations that drove my 

doctoral studies and this thesis. 

Methodology 

In my quest for answers, looking for commonalities in technique, strategies, and 

organization, I interviewed TLTs who indicated that they were working one-on one with 

teachers in a school setting. In addition, I surveyed staff members of participating TLT 

schools to gather supporting data. The research design was qualitative in nature and 

rooted in a grounded theory methodology. In accordance with this methodology, I 

conducted an in-depth investigation of one-on-one technology professional development. 

A combination of one-on-one in-depth interviews, surveys, and observations were used to 

inductively derive a model for one-on-one technology professional development. Data 

collection, analysis, and theory were interrelated to each other. All of the data were 

reviewed for commonalities and then shaped into theory. 

Delimitations 

The candidate identification process was facilitated by an online web site where 

teachers could fill out a questionnaire. I also held discussions with technology directors in 

a variety of school districts, collected word-of-mouth information from technology 

leaders and teachers, and contacted the authors of several technology articles. Through 

this identification process, suitable research candidates were found in a variety of regions 

in both Canada and the United States. 
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Limitations 

Based on the delimitations discussed above, while an overall generalization would 

not be appropriate, I believe that specific recommendations for individual schools are 

appropriate when considering individual circumstances and cultures that are inherent in 

those schools. In essence the data and recommendations found in this paper are better to 

be used as guidelines rather than procedures to follow. 

An additional limitation concerns the bias of the teachers who filled out and 

handed in the school surveys. Most of the TLTs indicated that they made the forms 

available during a staff meeting and teachers voluntarily filled them out. It is conceivable 

that teachers who filled out the survey could have been biased for or against the TLT 

depending on the popularity of the TLT. 

Definition of Terms 

One-on-One Mentorship 

The term one-on-one is used to refer to a teacher in a school, designated as a lead 

technology teacher because of his or her expertise in technology, who acts as a short-term 

mentor or coach to help other teachers integrate technology into their curricula through a 

project-based constructivist approach. 

Constructivist Approach 

Based on Piagetian (1973) and Vygotskian (1978) theory, people construct 

knowledge and understanding from their experiences in the world. They are active 

participants in their own education and growth. From this perspective, a constructivist 

approach incorporates a hands-on project-based methodology that encourages students to 
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explore concepts in ways that have real world application. The teacher in this model 

becomes a guide to knowledge acquisition rather than a provider of knowledge. Papert 

(1990, 1996) talks about constructionism rather than constructivism. The two are similar 

in the cognitive aspects but differ in accomplishment. Both definitions are discussed in 

depth in chapter two. Unless otherwise indicated, I will use the word constructivism to 

refer to both. 

In-Service 

In-service is a short training program that may be as little as an hour in duration or as 

much as a few days. In-services are generally content driven and have little or no follow 

up or support. 

TLT 

TLT is an abbreviation for "technology lead teacher." Teachers using this 

designation are key technology contacts and innovators in schools. Administrations 

generally allocate responsibility to TLTs to help other teachers integrate and use 

technology in curricular and administrative work. They are also responsible for the 

upkeep and maintenance of technology equipment within their school. 
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CHAPTER TWO 

LITERATURE REVIEW 

Introduction 

This review of the literature will address three key questions. 

1. Why should teachers integrate technology into curriculum? 

2. How does the current best knowledge on effective professional development relate to 

technology and helping teachers learn how to use technology as a tool in their 

classrooms? 

3. Is there documented proof that schools employing models of one-on-one mentorship 

or coaching are successful? 

"Why should teachers integrate technology into curriculum?" Many of the 

"converted" would say that technology is a given, that it is an essential part of 

curriculum. However, based upon my experience, while many teachers see technology on 

the horizon and have taken steps to use it, there has been little or no attempt to infuse 

information communication technology into their curriculum as a tool of learning. An 

additional consideration, and an essential ingredient for effective technology integration, 

is a constructivist methodology. Constructivist techniques are not widely understood or 

often incorporated into teachers' thinking about technology. Current research shows the 

benefit of integrating constructivist-based techniques into teaching, but unfortunately, the 

integration of a constructivist-based technology-enhanced curriculum is still limited to a 

few select individuals and schools. A recent study of 4,000 U. S. teachers, confirms this 

by showing that lead teachers were more likely to develop instructional practices, both 
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with and without technology, that are theoretically tied to their constructivist philosophy 

as compared to teachers who have less professional development involvement (Riel & 

Becker, 2000). 

"How does the current best knowledge on effective professional development relate to 

technology and helping teachers learn how to use technology as a tool in their 

classrooms?" Current approaches to staff development incorporate a process in which the 

focus moves from training to personal growth. Franklin Covey (1989) often uses an 

agricultural analogy when writing about organizations. He feels that desired results in an 

organization are created not by the mechanic, but by the gardener. The gardener knows 

that life is within the seed. Creating powerful conditions for growth by cultivating and 

mediating the learning environment is the important work of staff development. With it 

come new roles, new responsibilities, and new possibilities" (Costa, Lipton, & Wellman, 

1997). Over the past 20 years, in-service education, or what we now call staff 

development, usually has meant that educators sit passively while an expert presents new 

ideas on educational reform. Fortunately, staff development has evolved; effective 

professional development now centers on the educator. Just as the seeds of the garden are 

nurtured and encouraged to grow, teachers are being encouraged to become life-long 

learners through more effective practices of staff development. 

Most school districts are involved in or at least initiating staff development that 

supports the integration of technology into teaching. The integration of new technologies 

into the classroom involves more than the development of a new skill set; it requires a 

change in ideology (Wild, 1993). To use technology as an effective tool of learning, 
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teachers need to distance themselves from more traditional approaches and embrace a 

more constructivist methodology. For many teachers, this change in teaching ideology 

can be a difficult process. Just like plants in a garden, teachers need to be supported and 

nurtured through this period of innovation and growth. Much of this chapter will provide 

an in-depth look at the new paradigm of staff development and how it can best enable 

teachers to effectively integrate technology into their curricula and classrooms. 

"Is there documented proof that schools employing models of one-on-one lead 

teacher technology support are successful?" The chapter will conclude with a 

presentation of some of the one-on-one programs currently being utilized. 

Why Integrate Technology 

Two beliefs come to the forefront in the discussion about the integration of 

technology. The first is that technology is everywhere. Technology is becoming 

integrated into our lives at the deepest levels and the education of our children in the 

power and use of this tool is essential to success in today's world. 

The second belief is that technology has been shown to be effective. Most people 

assume that since technology use has been growing for many years, there has to be a 

substantial body of research that supports its integration into the classroom. 

Unfortunately, this is not the case. Research into the use of computer-based methods 

supports only the general conclusion that technology makes a difference and can improve 

learning in the classroom. (Roblyer, Edwards, & Havriluk, 1997). 

Research into the benefits of technology integration is relatively new, but is 

growing at almost the same rate as technology itself. Past research focused on computer-
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based education and, to a lesser extent, interactive video, and this research was 

inconclusive as to the effect these technologies had on the classroom. (Barron & Orwig, 

1993). Other research on the integration of technology found a moderate positive effect 

on student achievement and a reduction in instructional time (Kulik, Kulik, & Bangert-

Downs, 1985; Kulik, Kulik, & Shwalb, 1986; Niemiec & Walberg, 1987; Roblyer, 

Castine, & King, 1988). 

Perhaps the most substantiated research finding is the link between the use of 

computers and students' self-esteem and self-confidence. Numerous studies show the 

positive effect that computer use can have on students (Carmichael, Burnett, Higginson, 

Moore, & Dollard, 1985; Robertson, Ladewig, Strickland, & Boschuna, 1987; Sturtevant, 

1990). Much of this research was initiated by the Ontario Ministry of Education, whose 

studies focused on microcomputer use by elementary students at a variety of sites. 

More current research efforts concern the efficiency and effectiveness of 

multimedia and telecommunications (Barron & Orwig, 1993). The research has led to the 

following observations: (a) diverse learning needs are met through a multi-sensory 

delivery), (b) increased self-expression and active learning in a stimulating environment, 

that is both meaningful and relevant, is provided, (c) learning is cooperative (Johnson, 

Johnson, & Stanne, 1986; Mevarech, Stern,& Levita, 1987; Schlechter, 1990), (d) 

communication skills are enhanced and further developed (Cohen & Riel, 1989; Wright, 

1991), (e) networks that are multi-cultural provide for meaningful feedback and exchange 

between cultures (Salomon, 1991), (f) motivation is high when technology is properly 
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utilized (Perry, 1984), and (g) the learning environment is enriched and results in 

increased productivity. 

Apple Computer, through its Apple Classrooms of Tomorrow program (ACOT), 

has completed over a decade of research into the integration of technology into 

classrooms. The research has spanned the United States and has involved hundreds of 

classrooms at all levels of instruction. While this integration has failed to show 

significant increases in students' academic skills, Dwyer (1995) states that students 

involved in the project 

explored and represented information dynamically and in many forms, 

became socially aware and more confident, communicated effectively 

about complex processes, used technology routinely and appropriately, 

became independent learners and self-starters, knew their areas of 

expertise and shared that expertise spontaneously, worked well 

collaboratively; and developed a positive orientation to the future, (p. 14) 

ACOT classrooms are designed for the student to become immersed in 

technology. Apple Computer has ensured that each of the participating classrooms was 

supplied with the most up-to-date technologies available and the service personnel to 

keep the equipment well maintained. Teachers, administrators, parents, and students 

completed extensive in-servicing in the use of the technology. One of the main reasons 

that this project was successful was the ongoing support available to the participating 

teachers. While this was technical support, rather than instructional, it shows that an 

environment that invites risk taking can be created (Dwyer, 1995). It is also important to 

note that this research was conducted by Apple Computers and reported at a conference 
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and in a non-refereed journal. This leads to some speculation as to the accuracy of the 

study. 

Data from a 1998 U.S.A. national survey of teachers in regard to teaching, 

learning, and computing, suggest that under the right conditions, the computer is a 

valuable instructional tool. These conditions exist in schools in which teachers are 

comfortable and moderately proficient with technologies; daily class time is allocated to 

the use of computers; enough computers are available for students to work seamlessly 

alongside other learning tasks; and teachers' personal philosophies support a student-

centered, constructivist pedagogy that incorporates collaborative projects defined partly 

by student interest (Becker, 2000). 

Critical Views 

A number of critics question the validity and the integration of technology. 

Postman (1992) believes that technology is a destroyer of culture. Birkerts (1994) 

discusses the detrimental impact that technology has on reading and literacy. Norman 

(1998) writes about the need for information technologies and products to be designed 

with an understanding of people first and technology last. Moll (1997) has strong 

reservations about the technological optimism in today's society and how education may 

be transformed by this optimism. Moll fears that this optimism has led to the rapid 

introduction of technology into the classroom a reform from which there is no retreat. 

Without proper dialogue and discussions about the repercussions of the politics of 

technology, public education as we know it today - a shared social responsibility and 

experience, could be lost. 
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Clark (1983, 1985, 1991, 1994) has been the strongest critic of "computer-based 

effectiveness." He observes that many studies have attempted to show a greater impact on 

achievement of the use of technology over traditional methods, but that these studies do 

not attempt to control other variables such as instructional methods, curriculum contents, 

or novelty. Clark (1985) refers to these factors as "confounding variables." 

These critics all express reservations about how technology has become an 

pervasive element in our lives. The implication is that teachers need to take a hard look at 

the benefits of individual technologies to justify the effort and expense of integrating the 

resource into their work with children. 

Kozma (1991, 1994) was one of the first researchers to suggest that technology 

research should look at technology in the context of "the learner actively collaborating 

with the medium to construct knowledge" (p. 179) rather than as a way to deliver 

information. 

Jonassen (1995) identified three roles for technology in learning. The first is 

technology as a tool for accessing information, representing ideas and communicating 

with others, and generating products. The second is technology as the intellectual partner 

or mind tool for articulating what learners know, reflecting on what they have learned 

and how they came to know it, supporting the internal negotiation of meaning making, 

constructing personal representations of meaning and supporting mindful thinking. The 

third is technology as the context for representing and stimulating meaningful real world 

problems, situations, and contexts, representing beliefs, perspectives, arguments, and 

stories of others, defining a controllable problem space for student thinking, and 
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supporting discourse among knowledge building among knowledge building 

communities of learners. 

Roblyer, Edwards, and Havriluk (1997) identify four elements that can serve as a 

rationale for using computers in education. The first is motivation. Technology helps to 

gain the learner's attention, engages the learner through production work, and increases 

the student's perception of control. The second is unique instructional capabilities. The 

use of technology links learners to information sources, helps learners visualize problems 

and solutions, tracks learner progress, and links learners to learning tools. The third is 

support for new instructional approaches such as cooperative learning, shared intelligence 

and problem solving, and higher level skills. The fourth is increased teacher productivity. 

Technology frees time to work with students by helping with production and record

keeping tasks, provides more accurate information more quickly, and allows teachers to 

produce better-looking, more "student-friendly" materials more quickly. 

Perhaps the most compelling reason for the move toward the integration of 

technology, at least for Alberta teachers, is that the provincial government is mandating 

it. In June 2000, the Alberta government introduced a new Technology Program of 

Studies. This new curriculum incorporates technology as a tool for learning and is 

consistent with recent research into the uses of technology. Heide and Henderson (1994) 

note that: 

In our society, power is held and will continue to be held by those who have 

developed the important skills of obtaining, evaluating, and generating 

information. Parents and society expect educational institutions to prepare 

students for the world in which they wi l l live. Students of today will be the adults 

of the 21 st century. Although we cannot be certain about the exact nature of their 



adult world, we can predict that technology wi l l continue to play an important 

role. Our students already live in a world of technology; our education system 

must now change to adequately prepare them for this reality, (p. 5) 

As educators, we will soon have a legal obligation to fulfill the government 

mandate. Educators need to consider how to best incorporate technology in effective 

ways. In the past, students were expected to learn in traditional classrooms in which 

knowledge was an end in itself and not a means to other skills. Educational reform 

emphasizes the importance of learning how to learn, how to solve problems, and how to 

look for and find information. New technologies such as multimedia, the internet, and 

other informational technologies play a central role in this reform. 

Defining Staff Development 

There are various terms used to describe the concept of staff development. Those 

commonly used include professional development, in-service training, professional 

growth, staff development, and in-service education. Each is used with about the same 

frequency in the literature, with terms chosen more as a matter of author preference than 

for specific meaning. During the period between 1957 and 1987, virtually every major 

publication in the field of staff development provided some definition of the term (Orlich, 

1989). Traditional definitions are based mostly on models of individual deficiency 

(Krupp, 1980; Wood & Thompson, 1981; Shroyer, 1990). According to such definitions, 

staff development provides educators with the knowledge and skills they lack. Jackson 

(1971) presents two perspectives from which staff developers can establish an underlying 

vision for their program: the defect view and the growth approach. 
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The defect view makes the assumption that teachers need fixing. Districts 

following a defect view tend to be more involved in focused in-services and training 

rather than broader professional development. The defect view can be damaging in that 

staff development programs become fix-it sessions, with no continuity or opportunities 

for personal growth or development. Jackson (1971) believes that the consequence of a 

defect view is an inhibition of human potential. In contrast, the growth approach 

enhances human potential. From this perspective, every teacher is a continuous learner 

who wants to solve organizational and instructional problems, wants to be involved in the 

educational decision making processes, and recognizes that staff development is an 

imaginative, inventive, on-going process, not a singular event (Jackson, 1971; Rubin, 

1984). 

New definitions of staff development follow from Jackson's growth approach. 

Knowledge, skills, and experiences are considered assets in continuous, on-going, and 

developmental programs and result in improved student learning and personal growth for 

teachers (Smylie & Conyers, 1991). Bellanca (1995), as seen in Figure 1, presents the 

three major terms of in-service, staff development, and professional development. He 

both defines the terms and articulates their interrelationships. In general, in-service 

activities are single event, short-term activities that are designed to address a problem 

issue. Staff development is multifaceted and involves multi-day activities around a 

centralized topic. Professional development on the other hand, is a long-term, enduring 

change process with teacher input and ownership. 
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Figure 1. Bellanca (1995), The three major terms of in-service 
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Joyce and Showers (1988, 1995) advocate that any definition of staff development 

must include reference to student achievement. Their work is based on studies of dozens 

of staff development programs, which includes research on more that 3,000 teachers 

involving 400 case studies and makes direct links between staff development and student 

achievement. Gage and Needels (1989) reviewed studies that evaluated the link between 

student achievement and staff development. In all but one of the studies, staff 

development programs led to improved student achievement. However this optimism is 

tempered by Orlich's (1989) comments that the Joyce and Showers' (1988, 1995) studies 
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need further review and formalization. He believed that the studies were too general. 

Orlich would have liked Joyce and Showers to be more scientific in their methodologies. 

For the purposes of this dissertation, staff development shall be used to mean 

those activities that affect the knowledge, attitudes, and practices of individual teachers, 

administrators, and other school employees in pursuit of individual and organizational 

growth, as well as improved student learning. 

Influences on Staff Development 

After I reviewed the literature, five influences pertaining to staff development 

seemed clear to me. These influences are (1) results-driven education, (2) systems 

thinking, (3) constructivism, (4) change theory, and (5) adult learning theory. 

Results-Driven Education 

Results-driven education (also known as outcome-based education or OI3E) 

assesses the success of programs based on what students know and can do as a result of 

their time at school. "Educators and administrators need to acquire new instructional 

knowledge and skills and alter their attitudes to the belief that virtually all students can 

acquire the school's valued outcome provided they are given sufficient time and 

appropriate instruction" (Sparks & Hirsh, 1997, p. 4). All curriculum decisions are based 

on what outcomes educators would like to see students achieve (O'Neil, 1994). 

Fitzpatrick (1995) identifies four operational principals for outcome-based education: 

clarity of focus, beginning with the end in mind, high expectations for all students, and 

expanded opportunities for success in student learning. 
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Many learning organizations have adopted policies congruent with outcome-based 

learning or, as the business world calls it, "the total quality movement." The Calgary 

Board of Education (1998) has developed its own quality learning documents, which it 

uses as the foundation for educational change in its school system. Many provinces and 

states across North America have integrated quality learning and outcome-based 

education principals into their educational policies. 

While it is not the domain of this dissertation to provide an in-depth examination 

of the results-driven education movement, it is important to note the widespread alarm 

that educators have in regard to this movement. A review of dozens of OBE articles 

shows that many educators feel that OBE has moved school systems to focus on 

standardized tests and to ignore many of the basic tenets of good schooling. Manno 

(1994) provides an objective summary of the issues and a review of two case studies of 

districts that have implemented OBE. 

The implication for staff development of results-driven education is that 

traditional forms of in-service and workshops need to be more congruent with the 

outcomes expected for students. 

Staff development's success will be judged not by how many teachers and 

administrators participate in staff development programs or how they 

perceive its value, but by whether it alters instructional behavior in a way 

that benefits students. The goal is improved performance—by students, 

staff, and the organization. (Sparks & Hirsh, 1997, p. 5) 

Technology And Results-Driven Education 

Technology staff development programs are expensive in terms of support, 

equipment, software, and teacher time. These expenses are cited as the most common 



19 

barriers to schools in providing a comprehensive, long-term integrated technology 

program. Administrators interested in committing the substantial amounts of funds 

necessary to implement technology in appropriate ways want to see continuous results in 

terms of improved student achievement and teacher growth. Such a result is cited by 

Shelton and Jones (1996) who state that "the research also indicates that districts that 

spend one-quarter to one-half of their technology budget for staff development see that 

expenditure pay off handsomely in student use and enhanced learning outcomes" (p. 36). 

These findings have important implications for technology staff development and 

underscore the value of mutually agreed upon goals in school-based technology plans. 

Administration and staff must work together to infuse technology into the curriculum in 

effective ways. Moersch (1995) indicates that most school and district technology plans 

do not establish strong instructional links. Many schools and districts focus budgets and 

funding on areas of equipment and networks, and little money is spent on training and 

support. According to Glennan & Melmed (1995), this type of budgeting minimizes the 

impact of student achievement and teacher growth. 

Systems Thinking 

"It takes an entire village to educate a child." This old aboriginal axiom 

summarizes systems thinking. It makes the point that education is not an isolated event, 

but rather an integrated part of life. Senge (1990) describes systems thinking as "a 

discipline for seeing wholes. It is a framework for seeing interrelationships rather than 

things, for seeing patterns of change rather than static snapshots" (p. 69). Elements in 

systems dynamically interact and, when one element changes, it has an impact on the 



entire organization (O'Neil, 1993). Fritz (1989) also emphasizes the power of 

organizational structures. He suggests that every structure has within it an inclination 

toward movement, a tendency to change from one state to another. Structures achieve 

their power in organizations through their influence on human behavior. If staff 

development is to be effective, it must take the "whole" into account. An important 

aspect of systems is that change is ongoing and continuous; a small change in one area of 

an organization causes a ripple effect through the rest of the structure. Because of this 

ripple effect, Senge (1990) encourages organizational leaders to identify points of 

leverage in the system where small strategic changes can produce significant enduring 

improvements. Staff developers must identify these leverage points in the school and 

promote change through them. 

Systematic thinking, as applied to education, means that every aspect of the 

school system, from the classroom through to the central office, must work together as a 

whole to create enduring school improvement (Holzman, 1993). Senge (1990) points out 

that "non-systemic ways of thinking are damaging because they consistently lead us to 

focus on low-leverage changes: we focus on symptoms where the stress is greatest, we 

repair or ameliorate the symptoms" (p. 53). The implication for staff development is that 

schools need to change their beliefs and practices of reform from piecemeal programs to 

programs that are ongoing, continuous, and developmental. 
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Constructivism 

Constructivism has its roots in philosophy, psychology, sociology, and education. 

No single constructivist theory of instruction exists. Researchers from a variety of fields 

work with different aspects of constructivist theory. 

Constructivism starts with the root "construct." People construct knowledge and 

understanding from their experiences in the world. They are active participants in their 

own education and growth. Most of the current literature cites Vygotsky's (1978) and 

Piaget's (1954, 1973) as some of the key research in defining the origin of 

constructivism. Vygotskian constructivism emphasizes social processes (Confrey, 1995), 

while Piagetian constructivism focuses on internal cognitive processes. 

Ravitz, Becker, and Wong (2000) identify three critical differences between 

traditional front-of-class teaching and constructivist teaching. The first is that while 

traditional practice emphasizes the reception of facts and repetitive practice of discrete 

skills, constructivists accentuate learning through hands-on, integration of new ideas with 

those previously believed. 

The second critical difference deals with the role of the teacher and student. In 

traditional methodologies, the teacher plans lectures and a set of activities about a 

specific content area that is then experienced by the students. Constructivist 

methodologies start with the students—their interests, prior experiences, and current 

knowledge. The teacher is a guide and facilitator rather than a lecturer. 

The third identified difference is the social structures that are created for learning. 

Constructivist methodologies place great importance on cooperative learning. Students 
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are constantly working and debating with other students. Tasks are active and engaging. 

Traditional practice place a stronger emphasis on listening and reading. 

Papert (1990, 1996) talks about constructionism rather than constructivism. The 

two are similar in the cognitive aspects but differ in accomplishment. Papert believes that 

learning must have a practical component and that learners are more likely to become 

engaged when they are working on personally meaningful activities and projects. 

We understand 'constructionism' as including, but going beyond, what 

Piaget would call 'constructivism.' The word with the v expresses the 

theory that knowledge is built by the learner, not supplied by the teacher. 

The word with the n expresses the further idea that this happens especially 

felicitously when the learner is engaged in the construction of something 

external or at least shareable ... a sand castle, a machine, a computer 

program, a book. This leads us to a model using a cycle of internalization 

of what is outside, then externalization of what is inside. (Papert, 1990, p. 

3) 

A move toward constructivism is one of the two divergent paths that school 

reform has taken in the past decade. The other is the back-to-basics movement, with its 

emphasis on accountability; it is related to the OBE movement mentioned earlier in this 

paper. The constructivist view of learning is the foundation of the restructuring 

movement toward a student-centered environment (Wheatley, 1991). Wheatley (1991) 

recognizes "that knowledge is not passively received, but is actively built up by the 

cognizing subject" (p. 10). 

Exploration and discussion are the vehicles of construction, with the teacher being 

the navigator or guide rather than the driver. Piaget (1973) believes that students who 

acquire knowledge through free investigation and spontaneous effort will later retain it. 

Teachers have traditionally viewed students as passive storage vessels waiting to be 



23 

filled; in the new paradigm, teachers must encourage students to actively pursue 

knowledge and to use that knowledge in the creation of artifacts. 

Co-operative learning is an essential element of constructivism. Research has 

demonstrated the benefits of children working with other children in collective learning 

efforts (Johnson, Maruyama, Johnson, Nelson, & Skon, 1981). In such interactions, 

children are able to reflect upon and discuss their ideas with their peers. There is a sense 

of teamwork, shared progress, and shared goals. 

Driscoll (1994), taking a constructivist viewpoint, compiled a list of five 

conditions for learning. Her first condition relates to providing complex learning 

environments that incorporate authentic activity. This involves giving learners real world 

activities and meanings inside the learning environment. The second condition is 

providing for social negotiation as an integral part of learning. Learning and sharing with 

others is an important and necessary part of learning. 

Driscoll's third condition is to juxtapose instructional content and include access 

to multiple modes of representation. Driscoll believes that it is important to review 

content in a variety of ways and at different times to ensure learner understanding. 

Nurturing reflexivity is the fourth condition for learning provided by Driscoll. 

Cunningham (1987) defines reflexivity as "the ability of students to be aware of their 

own role in the knowledge construction process" (p. 202). Reflexivity involves being 

aware of one's own thinking and learning processes. In simpler terms, learners must 

recognize their own strengths and weaknesses in learning. They must use this knowledge 

to their advantage in the learning process. Driscoll's final condition is to emphasize 
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student-centered instruction. Students must take ownership of their own learning by being 

active participants in decisions regarding learning. 

Unfortunately, achieving these conditions is difficult at best. Many teachers are 

structured in their teaching and believe that they are the experts, passing on content from 

the front of the room to their students. They may allow little or no say from students in 

regard to the curriculum. For constructivism to be successful, this traditional approach 

needs to be reformed to allow students more opportunities for exploration and ownership 

in their learning. Perhaps the greatest obstacle to this is parents, many of whom are 

overprotective of their children and do not allow them to "risk" and to "fail." A survey of 

nine high schools involving about 20,000 students by Laurence Steinberg (1996) suggests 

that parents exert a profound and lasting effect on their children's achievement in school. 

The implications of constructivism for staff development are clear. Teachers have 

difficulty creating constructivist classrooms when staff development focuses only on the 

transmission of knowledge. For greater success and impact, programs of staff 

development and improvement should employ constructivist practices so that teachers 

can be convinced of the validity of constructivism and, through this, be encouraged to 

incorporate the methodology into their own classrooms (Sparks and Hirsh, 1997). 

Constructivism and Technology 

Jonassen et al. (1995) indicate that for technology to be productive and 

meaningful it must engage learners in knowledge construction, conversation, articulation, 

collaboration, and reflection. This speaks to the link between technology and 
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constructivist learning. For technology to be effective, it must take place in a 

constructivist environment. 

Zucchermaglia (1991) uses the terms "empty" and "full" to describe the different 

uses of technology. The term "full" refers to technologies that are intended to pass on 

information to students. Many computer-assisted tutoring programs are examples of this 

content-centered approach to technology use. The focus on content lends itself to 

accountability issues important to those who advocate the "back-to-basics movement." 

"Empty" technologies allow students to explore and construct meaning for 

themselves. Such technologies function as tools to help students develop cognitive skills 

(Olson, 1985; Salomon, 1988). Papert (1996) reminds us that children do not learn from 

computers; they learn with computers. As Garrett (1991) points out, "the computer is not 

a device for delivering instruction but a richly supportive environment for learning" (p. 

85). 

Using technology as a simple add-on to existing curricula and traditional 

methodologies of teaching relegates technology to a secondary, supplemental role that 

fails to capitalize on its most potent strengths (Strommen & Lincoln, 1992). 

Technology's strengths lie in the constructivist domain, in "active knowledge" 

acquisition. 

Driscoll (1994) explains that it is not an accident that constructivism is gaining 

momentum at the same time that interactive, user-friendly computer technologies are 

becoming widely available. She explains that "the computer offers an effective means for 
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implementing constructivist strategies that would be difficult to accomplish in other 

media" (p. 376). 

Implications for technology staff development are profound. Technology staff 

development programs are now doubly difficult. Along with the complexities of 

technology, these programs must help teachers move away from traditional front-of-class 

teaching to a more constructivist approach. To do this, the staff development program 

itself must be constructivist modeled. A study by the U.S. Congress, Office of 

Technology Assessment (1995), indicates that if staff development does not model or 

incorporate evolving teaching practices, the power of technology to change or reform 

teaching practice is minimized. Stager (1995) advocates that technology staff 

development programs be engaging models of constructivist learning. 

One such example of a successful technology staff development initiative is the 

one used by the Ralls Independent School District in Texas. This district implemented a 

long-term technology staff development program in the fall of 1995, called Training-On-

Demand, which was designed to give teachers in the district strong in-classroom support 

for the integration of technology (Boyd, 1997). Along with a variety of whole group 

training, teachers are able to access specialists for individualized help in the classroom. 

To date, while no scientific studies have been completed, program coordinators believe 

that it has had a strong impact on teachers' use and integration of technology in the 

curriculum. More teachers are using technology personally and in curriculum-related 

activities than before the program. 
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An American survey conducted in 1998 called The National Survey of Computer 

Technology and Instructional Reform (Anderson & Becker, 1998) concluded that using 

computers leads to more constructivist practice. They also found that schools that were 

classified as high tech schools followed a more constructivist philosophy than non-tech 

schools. The questionnaire for this study was over 20 pages with multiple overlapping 

questions. There were over 4100 respondents from 467 schools, of which 182 were 

considered high tech. The National Science Foundation and the U.S. Department of 

Education funded this survey and it was co-conducted by the University of California and 

the University of Minnesota. 

Perhaps the strongest justification for a constructivist-based technology staff 

development program is that the essential elements of constructivism mirror the 

principles of adult learning. In both cases, learning is active rather than passive and the 

learners have input and influence on their own learning. If effective staff development 

has its foundations in adult learning theory, then a constructivist approach to learning is 

also essential. 

Change Theory 

"Change is threatening. Innovation may seem an assault on the foundations of the 

universe .... In art and science, the innovator has only to persuade one person: himself. 

But innovation in a democracy faces a still harder task: the innovator must persuade 

others to change their minds" (Schlesinger, 1986, p. 424). Staff development and change 

are synonymous (Fullan, 1987). The intention of staff development is to change 

behaviors, attitudes, and skills. One of the many roles of a staff developer is to create the 
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right set of conditions to enable change to occur. Loucks-Horsley (1989) identifies four 

critical ingredients that must be considered in this change. These four ingredients are: (1) 

people—their needs, motivations, behaviors, and the roles they play in the change, (2) 

processes—how change progresses over time and what can be done along the way to 

ensure its success, (3) practices—characteristics of the innovation being introduced, and 

(4) policies—the pressure from policy makers and administrators that takes the form of 

mandates, guidelines, regulations, expectations, and direction. 

Much of the research on change and on what helps people as they undergo change 

(Crandall & Loucks, 1983; Fullan, 1982; Loucks-Horsley & Hergert, 1985; McLaughlin 

& Marsh, 1978; Loucks-Horsley, 1989) can be summarized into three phases of change: 

initiation, implementation, and institutionalization (Loucks-Horsley, 1989). Each phase is 

discussed below. 

1. Initiation. This might more appropriately be called the information stage. 

Teachers want to know what the change is, how it works, and what it looks like in the 

classroom. Staff members are engaged in discussions of how the change will be 

implemented and may even have some input into the implementation. 

2. Implementation. This is typically the management stage. Teachers are involved 

in training sessions, coaching sessions, reflective practices, and incorporating the changes 

into their daily practices. 

3. Institutionalization. This is the integration stage in which the change has 

become integrated into the practices and the beliefs of teachers. It is interesting to note 

that while conventional wisdom states that changes in attitude must precede behavior 
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change, research conducted by Guskey (1986) and Crandall (1983) showed the converse. 

Teachers, who mastered new, proven practices, even if they had not chosen to do so, 

were convinced of the practice's value when their students' learning improved. 

Stallings (1989) found that teachers are more likely to change their behavior and 

then continue to use new ideas under certain conditions. 

1. They become aware of a need for improvement, through their analysis of 

their own observation-profile, and they make a written commitment to try new ideas in 

their classroom. 

2. They modify workshop ideas to work in their classroom and school. 

3. They try the ideas and evaluate the effect. 

4. They observe each other's classrooms and analyze their own data. 

5. They report their success or failure to their group. 

6. They discuss problems and solutions regarding individual students and/or 

teaching subject matter. 

7. They have access to a wide variety of approaches, including modeling, 

simulations, observations, and critiquing videotapes presented at professional meetings. 

8. They learn in their own ways to set new goals for professional growth, (pp. 

3-4) 

Stallings summarizes these conditions as the four cornerstones to successful 

change: "learn by doing, link prior knowledge to new information, learn by reflecting and 

solving problems, and learn in a supportive environment" (p. 4). 
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Good staff developers keep the tenets of change in mind as they design activities 

to stimulate growth and learning in educators. Teachers need to be given the opportunity 

to resolve concerns and participate in the change process. It is also important that staff 

development be continuous and developmental in nature, with support both during and 

after the actual training. This support, over time, builds commitment, shared 

understandings, and the collegiality characteristic of successful staff development efforts 

(Loucks-Horsley, Harding, Arbuckle, Murray, Dubea, & Williams, 1987). 

Adult Learning Theory 

As learners, adults have special needs and requirements. For professional 

development to be successful, one must have an understanding of how adults learn best. 

The literature (Knowles, 1978, 1984, 1986; Dirkx & Lavin, 1995) is in agreement that 

adult learners possess the following characteristics: They are diverse, bring a wealth of 

life experiences to the learning situation, prefer active forms of learning, are able to 

connect the content to their own meaning structures, want to be able to relate content to 

specific contexts in their lives, prefer to have some degree of control over their learning, 

and have a sense of self that has significant influence on the meaning of their learning 

situation. 

Dirkx and Lavin's (1995) four-year study, involving 60 men and women, 

investigated which factors in adult learning environments best facilitate adult growth and 

development. The subjects were well educated, involved in post-graduate studies, and 

between the ages 37 and 48. Seven important factors were found to stimulate adult 

development: 
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1. An environment where students feel safe and supported, where individual 

needs and uniqueness are honored, where abilities and life achievements are 

acknowledged and respected. 

2. An environment that fosters intellectual freedom and encourages 

experimentation and creativity. 

3. An environment where faculty treats adult students as peers—accepted and 

respected as intelligent experienced adults whose opinions are listened to, 

honored, appreciated. Such faculty members often comment that they learn as 

much from their students as the students learn from them. 

4. Self-directed learning, where students take responsibility for their own 

learning. They work with faculty to design individual learning programs that 

address what each person needs and wants to learn in order to function 

optimally in their profession. 

5. Pacing or intellectual challenge. Optimal pacing is challenging people just 

beyond their present level of ability. If challenged too far beyond, people give 

up. If challenged too little, they become bored and learn little. Those adults 

who reported experiencing high levels of intellectual stimulation—to the point 

of feeling discomfort—grew more. 

6. Active involvement in learning, as opposed to passively listening to lectures. 

Where students and instructors interact and dialogue, where students try out 

new ideas in the workplace, where exercises and experiences are used to 

bolster facts and theory, adults grow more. 

7. Regular feedback mechanisms for students to tell faculty what works best for 

them and what they want and need to learn—and faculty who hears and make 

changes based on student input, (p. 2) 

The major difference between adult learners and children is the adults' need to 

engage in learning that has clear and direct job application (Knowles, 1975). Senge 

(1990) states that organizations need to design a variety of methods to support transfer of 

new learning to the job and to make the training more job-applicable. Organizations must 

change from assembly-line factories to learning organizations. Given this, staff 

development for teachers should include a study of the theory or rationale for the desired 
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teaching method or change, demonstrations of the practice, discussion of application, and 

coaching for application in the work setting (Joyce & Showers, 1982; Sparks, 1983). 

Framework for Effective Technology Staff Development Programs 

School-Based 

Many educational reformers are convinced that, for staff development to be 

successful, it must have its roots in the school. School staffs need to be personally 

involved in their own development. They need to have ownership in the process (Sparks 

& Hirsh, 1997; Wohlstetter, 1995; Walter and Duncan Gordon Charitable Foundation, 

1995; Fullan, 1995; Berman & McLaughlin, 1978; Goodlad, 1984; Henderson & Perry, 

1981). Traditionally, staff development has been a district-level responsibility. In such a 

case, the central office administers training and in-service programs, provides funding, 

and supports conferences. For many districts, this has led to a variety of in-services, with 

little regard to developmental growth. Transferring the responsibility to the school level, 

however, would address specific needs, problems, and possibilities of individual schools 

and make professional development part of an overall school improvement plan. It also 

would involve teachers in the design and implementation of staff development and add 

coherence and continuity to the process, as well as concentrate limited resources where 

they can be of most benefit (Bull & Buechler, 1996). 

In a research study of 44 schools that incorporated site-based staff development, 

Wohlstetter (1995) found that certain characteristics separated those schools that were 

successful in reform and those that were not. Schools that were not successful in reform 
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viewed staff development as an end in itself and as having little connection with reform 

in curriculum, teaching, and learning. In such schools, principals worked from their own 

agendas and decision-making was lodged in a single council or committee. Moreover, 

staff development was not integrated into the daily lives of teachers. 

By contrast, the schools that were successful had certain characteristics. They 

established many teacher-led decision-making teams and focused on continuous 

improvement with school-wide training in functional and process skills and in areas 

related to curriculum and instruction. They created a well-developed system for sharing 

school-related information with a broad range of constituents, as well as developed ways 

to reward staff behaviors that help achieve school objectives. Finally, they selected 

principals who could facilitate change and used the district, state, or national guidelines 

to focus reform efforts and to target changes in curriculum and instruction. 

The Walter and Duncan Gordon Charitable Foundation (1995), in an investigation 

of 21 schools located in Manitoba, achieved results similar to those of Wohlstetter 

(1995). They found that more progress is made towards school improvement when the 

focus is on student learning, schools build coherence and shared goals, leadership is 

broadened to get others involved, there are connections to the world outside the school, 

and the process has an effective evaluation. 

Role of the Central Office 

Neither individual entrepreneurial efforts nor school-based projects are likely to 

have lasting impact unless they are embedded within a supportive district-level program 

(Metzdorf, 1989). As staff development becomes more decentralized and more school-
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based, the purposes of a district level staff development program must change to match. 

"If school-based improvement is to succeed, the superintendent and other district 

administrators must learn new ways of doing business" (Wood, 1997, p. 66). Wood 

(1997) provides a well-researched and documented summary of the review of the 

literature as it relates to what he calls "enabling roles." 

1. Provide a district long-range plan that serves as a context for the individual 

school improvement plans. 

2. Identify at least one systematic, research-based process that schools will use to 

plan and implement school improvement. 

3. Establish district policies and procedures that support shared decision-making, 

site-based management, school-based improvement, and differences between 

and among district schools. 

4. Establish a framework for curriculum and instruction in the district. 

5. Establish a staff development program to assist school planning teams, 

principals and central office administrators as they plan and implement 

decentralized change and school improvement. 

6. Prepare the board of education for and obtain their commitment to school-

based improvements. 

7. Model the desired behaviors for improvement within the central office. 

8. Establish expectations that support successful implementation of school-based 

improvement. 

9. Serve as a public advocate for school-based improvement and decentralized 

shared decision-making. 

10. Establish a communication network between and among the central office, 

schools, and community that keeps stakeholders informed about 

implementation and outcomes of school-based improvement. 

11. Provide and manage district resources to support school-based improvements. 
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12. Monitor and evaluate the district's improvement programs. 

13. Serve as facilitator and support for school-based improvement and shared 

decision-making, (pp. 66-73) 

District offices can sometimes become over controlling. In promoting effective 

staff development, it is the purpose and the role of district offices to pursue policies and 

actions that facilitate school-based improvement and to change policies or actions that 

impose barriers to it (Bull & Buechler, 1997). 

Many of the above suggestions are paralleled in a 1994 study completed by 

William Webster (1994) who surveyed more than 150 schools in 23 states and seven 

countries. Data for this survey was gathered through personal interviews. This study 

supports site-based management and a supporting role for central office. 

Role of the School Principal 

The principal is the key to facilitating improvement in the school (Behling, 1981; 

Curran, 1982; Shoemaker & Fraser, 1981). The only instance in which the principal is not 

essential to the success of staff development is when the staff development involves 

specific individual innovations (Gersten, Carnine, Zoref, & Cronin, 1986; Hall & Hord, 

1986). 

As the instructional leader of the school, the principal is responsible for the ethos 

of the school. He or she sets the professional expectations and creates a climate to sustain 

these expectations. In creating and sustaining an ethos for professional growth within the 

school, the principal's attitude and actions can have a significant impact by creating an 

environment that nurtures, encourages shared decision making and responsibility, and 
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provides ongoing assistance and opportunities for problem solving (Guskey & Sparks, 

1991). 

Marczely (1996) identifies four activities that should characterize the principal. 

1. Principals should be well read, informed, and professionally involved. 

2. Principals must personalize conferencing concerning professionalism. 

3. Principals must actively foster professional discussion and collaboration. 

4. Principals must actively develop merit pay and career ladders for teachers. 

By making professional development an essential part of their own lives, 

principals encourage and model the importance of staff development. By showing that 

staff development is a priority for themselves, through personal investments of time, 

energy and resources, principals send a clear message to their staffs. 

Shared Governance and Commitment 

A fundamental tenet in adult learning is that adults want some control over their 

learning (Whitall& Wood, 1979). Having some control and input into staff development 

builds ownership and commitment into the process. This is important because the 

literature indicates that teaching practices are more likely to change if the teacher has 

made a personal and group commitment to the process (Berman & Pauley; Sparks, 1983). 

An essential part of this commitment is the teacher's understanding and acceptance of the 

new program. Fitch & Kopp (1990) call this "internalization," and note that, without this 

commitment, teachers have no reason to adopt the proposed change. Fitch and Kopp also 

advocate that any definition of effective staff development must include a shared vision 

that has clear objectives and link with actual classroom practice. 
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As noted above, part of the role and the responsibility of the principal is to build 

open communication, support, and a climate of trust that will enable effective staff 

development (Chamberlin, 1971). The goal is for the school to become a team, with a 

shared commitment to improve individual and organizational learning. Hitt (1994) 

presents eight characteristics of a well-functioning team: (1) common agreement on high 

expectations for the team, (2) a commitment to common goals, (3) honest and open 

communication, (4) common access to information, (5) a climate of trust, (6) a general 

feeling that one can influence what happens, (7) a win-win approach to conflict 

management, and (8) a focus on process as well as results. While Hitt, does not provid 

empirical evidence to support these characteristics, my own experience in working with 

teams over the past decade would agree. Schools that act as effective teams create a 

synergy that is good for staff, for school improvement and, most of all, for students and 

their learning. 

Ongoing, Continuous, and Developmental 

Over the past few decades, piecemeal, one shot, fix it staff development activities 

have been shown to be ineffective (Little, 1993). Fullan (1991) states: "the greatest 

problem faced by school districts and schools is not resistance to innovation, but the 

fragmentation, overload, and incoherence resulting from the uncritical acceptance of too 

many different innovations" (p. 197). No significant improvement in administration, 

teaching, or school programs can occur without effective staff development. Conversely, 

staff development is aimless and ineffective without clearly defined improvement goals 

aimed at increasing school effectiveness. Significant educational change takes 
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considerable time and is the result of long-range staff development programs conducted 

for three to five years (Crandall, 1983; Maeroff, 1993; Senge, 1990). 

In essence, effective staff development means that teachers are life-long learners 

with professional development and improvement embedded into their daily lives and as 

an integral part of their practice (Senge, 1990). Staff development must support a learner-

centered view of teaching and a career-long conception of teachers' learning. Gibbons 

and Norman (1987) state that, "a teacher who is not growing personally and 

professionally is unlikely to make significant developmental improvements in the 

classroom" (p. 108). 

Staff developers and teachers must strive to match individual staff development 

goals with organizational goals to achieve coherence and continuity in practice. Fullan 

(1991) challenged educators to connect personal development to organizational 

development. 

Regardless of one's starting point, the evidence is that beginning teachers will get 

better or worse depending on the schools in which they teach. Continuous 

development of all teachers is the cornerstone for meaning, improvement and 

reform. Professional development and school development are intrinsically 

linked. This means that teacher development depends not only on individuals, but 

also on the teachers and administrators with whom he or she works.(p. 315) 

In summary, staff development needs to be ongoing, embedded into the teacher's 

career, and a virtual model of life-long learning. Staff development needs to be 

continuous within schools, with a focus on mutually agreed upon long-term goals and 

objectives. Staff development also needs to be developmental, allowing teachers to grow 

in the process and reach new levels of understanding. Finally, as Fullan (1991) advocates, 
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a direct link between individual professional development and school staff development 

is needed, so that there is continuity in the program. 

Support for Staff Development 

The literature indicates that, regardless of the innovation or staff development 

program that is being initiated in a district, providing ongoing support through the 

process is essential to success. Through the investigation of 12 case studies of school 

districts, Huberman and Miles (1984) found that 

Large-scale, change-bearing innovation lived or died by the amount and quality of 

assistance that their users received once the change process was under way .... 

The forms of assistance were various. The high-assistance sites set up external 

conferences, in-service training sessions, visits, committee structures, and team 

meetings. They also furnished a lot of ongoing assistance in the form of materials, 

peer consultation, access to external consultants, and rapid access to central office 

personnel.... Although strong assistance did not usually succeed in smoothing 

the way in early implementations, especially for the more demanding innovations, 

it paid handsome dividends later on by substantially increasing the levels of 

commitment and practice mastery, (p. 273) 

The results of Huberman and Miles are supported by four case studies conducted 

by Fullan, Anderson and Newton (1986), who found that effective, successful staff 

development will not occur without the active presence at some time or another of 

outside-the-school stimulation, resources, support or pressure. It becomes clear that 

without support from a variety of sources, programs designed to help teachers use 

technology effectively will have limited success. 

Collaboration and Collegiality 

Teaching can be one of the most isolated professions. For many teachers, once the 

classroom door is closed, they are on their own. When teachers do get a chance to interact 
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with other teachers, it is usually on a brief lunch break and the conversation is superficial 

at best. It is in this area that staff development must make the strongest gains. Since the 

early 1980s, Little (1981, 1987, 1989, 1990) has completed a great deal of research on 

benefits of collaboration. He believes that collaboration with colleagues enhances 

instructional range, encourages depth in teaching, allows for flexibility in the curriculum 

and, to a certain extent, supports risk taking among participating educators. Research 

conducted by Meyer, Cohen, Brunetti, Molnar, and Lueders-Salmon (1971) indicated that 

those teachers working in teams and in collaborative ways experienced high levels of 

reciprocal influence. 

Collaboration takes many forms. Bull and Buechler (1996) provide a list of 

collaborative practices and activities that contribute to effective staff development, 

including common planning time, discussion groups, peer study groups, peer coaching, 

committees with decision-making power over issues of importance, teacher involvement 

in designing and implementing professional development activities, leadership teams, 

teacher networks, and computer networks. Bull and Buechler (1996) state "the important 

thing is for school leaders (both principals and teachers) to acknowledge the significance 

of collaborative work, take steps to overcome isolation, and nurture the relationships that 

begin to form" (p. 27). 

Reflective Practice 

Roland Barth (1990) feels that the most powerful form of learning, the most 

sophisticated form of staff development, comes not from listening to the good words of 

others, but from sharing what we know with others. He believes that by reflecting on 
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what we do, by giving it coherence, and by sharing and articulating our craft knowledge, 

teachers make meaning, they learn together. 

Costa, Lipton, and Wellman (1997) state that "without reflection, progress is 

uniformed and change in practice is haphazard" (p. 96). Kemmis (1987) states "to reflect 

critically is to locate oneself in an action frame, to locate oneself in the history of a 

situation, to participate in a social activity, and to take sides on issues" (p. 75). Kemmis 

suggests that self-evaluation and reflection are the bedrock upon which program 

evolution and improvement rest. Kemmis further states that initiating staff development 

and reform through critical reflection requires a commitment on behalf of teachers to 

become involved in a critical exploration of their own educational theories and practices. 

Lewin (1946) believes that the move to a reflective organization requires wisdom and 

courage. Further, according to Kemmis (1987), this move also requires a commitment to 

cooperation and to using educational research, as well as a new way of thinking about 

social organizations and educational research. 

The research includes two defining elements of reflective practice. First, 

reflection involves the reconstruction of experience (Costa, Lipton, & Wellman, 1997; 

Grimmett, 1988). Second, personal reflection on one's personal experiences is a relevant 

and important method for improving practice and building a storehouse of knowledge 

(Costa, Lipton, & Wellman, 1997; Schon, 1987). 

Cooper and Boyd (1994) identify a variety of activities that contribute to 

reflective practice including portfolios, journal writing, learning logs, case writing, case 

study, professional reading and writing, professional study, learning buddies, mentoring, 
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reflection and assessment interviews, collegial coaching, action research, study groups, 

peer support groups, professional dialogue groups, electronic professional development 

networks, exhibitions and panels, presentations, professional development schools, 

teacher centers, educator institutes/academies, and partnerships. Of these, action research 

is the one activity most often associated with effective staff development practices. 

Action research 

Action research occurs when teachers and principals conduct research on their 

own, usually in their own schools and classrooms. Cooper and Boyd (1994) indicate that 

there are three guiding assumptions to such research: (1) Educators are intelligent, 

inquiring individuals with legitimate expertise and important experience; (2) educators 

are inclined to search for data to answer their own questions and to reflect on the data 

gathered in order to problem solve; and (3) through conducting their own research, 

educators develop new understandings that contribute to their professional growth (p. 

108). Active research, for many teachers can be an effective and potent source of 

professional growth. 

"Teachers using inquiry methods in their own settings have more effect in 

improving teaching practices than does the strategy of disseminating research results in 

handouts or through staff development programs." (Cooper & Boyd, 1994, p. 108). 

"Focused-action research is a change process encouraging risk taking and raising the 

status of the educator from skilled technician to scholar practitioner" (McKay, 1992, p. 

38). "Staff developers have learned that teachers engaged in identifying and answering 

their most pressing questions not only find important solutions but are also energized by 
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the challenge" (Loucks-Horsley et al., 1987, p. 47). In addition, teachers begin to 

understand that they possess large amounts of knowledge and expertise, which 

contributes to their own growth and that of others. 

Two studies indicate the positive impact of teachers as researchers on professional 

growth. Rich (1983) reports that as a result of doing research, teachers were more self-

assured and willing to change. Teachers moved from evaluating to documenting what 

went on in their classrooms, and the focus of teaching changed from teaching students to 

finding out what their students knew and then trying to help them learn. Teachers asked 

more questions, listened more, and respected the concerns of their students as legitimate. 

In the second study, Simmons (1985) reported positive changes in teacher participants, 

which occurred as a result of doing action research. These changes included new 

knowledge of effective teaching, learning, schooling and of research processes. Changes 

occurred in thinking skills, habits, and styles (e.g., problem-solving skills, cognitive 

complexity of flexibility, level of cognitive development). Changes also occurred in 

attitudes toward themselves as teachers, toward research and its usefulness, and toward 

the change process, as well as in patterns of communication and collegiality and the 

development of new theories of action concerning their work as classroom teachers. 

Finally, changes occurred in teacher classroom practice and in student knowledge, 

behavior, and attitudes. 

The research shows that teachers can be effective researchers. Studies by Gable 

and Rogers (1987), Sparks and Loucks-Horsley (1990), and Sparks and Simon (1989) 

showed that teacher researchers, working in their own classrooms have made significant 
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findings. Loucks-Horsley et al. (1987) suggest that there are a number of issues that need 

to be taken into consideration before using the teacher as researcher approach. First, it is 

the teacher-researcher who must be responsible for framing the research question. As 

such, there are no bad or trivial questions. Second, administrators need to understand that 

the process of researching the question is as important as answering the question. Third, 

research is cost and time consuming. Action research requires more release time than 

many other forms of staff development, and time for reflection is an essential part of the 

process. Finally, action research should only be initiated in smooth-running classrooms; 

the uncertainty of innovation may further disrupt an already difficult situation. 

One-on-One Coaching and Mentorship Programs 

Coaching 

Joyce and Showers (1982, 1988, 1995) and Showers (1983, 1985) have spent 

much of their careers in the investigation of the transference of knowledge through the 

concept of coaching. Their findings indicate that coaching appears to facilitate 

professional and collegial relationships. Teachers involved in coaching develop a shared 

language and norms of experimentation. In addition, Joyce and Showers (1995) indicate 

the effects of coaching are much more far reaching then the mastery and integration of 

new knowledge and skills by individual teachers. 

By building permanent structures for collegial relationships, schools organize 

themselves for improvement in multiple areas. We suspect that the practice of 

public teaching; focus on clinical acts of teaching; development of common 

language and understanding; and the sharing of lesson plans, materials, and 

problems contribute to school norms of collegiality and experimentation, (p. 9) 
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While Joyce and Showers are not sure how this occurs, they have seen in 

numerous informal studies, that it does occur. Additionally, Joyce and Showers indicate 

that five distinctive traits must be assimilated by "teacher-coaches" before coaching can 

be implemented: (1) providing companionship, (2) giving technical feedback, (3) 

analyzing applications, (4) adapting to students, (5) and facilitating practice. 

The term coaching has had multiple meanings and contexts over the past decade. 

Joyce and Showers (1995) suggest two categories of coaching: (1) coaching models 

designed to implement new innovations—technical coaching, team coaching, and peer 

coaching; and (2) models designed to improve current practice—collegial coaching and 

cognitive coaching. 

Mcntorship 

History 

Most researchers refer to Homer's The Odyssey, a poem written around 1000 B.C., 

when discussing the historical origins of the term "mentor" (Roberts, 1999). Homer's 

Mentor is portrayed by many of these authors as a protective, guiding and supportive 

figure who acted as a wise and trusted counselor to Telemachus, the son of Ulysses. 

Roberts (1999), writes a convincing essay arguing that it is his belief that the term mentor 

in its current form and definition derives in actuality from Fenelon's Les Adventures de 

Telemaque of 1699. This French novel of instruction was written as an imitation and 

continuation of Homer's epic poem. Roberts believes that Homer's Mentor was a 

secondary figure in the poem that did not portray mentor characteristics as currently 
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understood. Adversely, Fenelon's Mentor was a primary figure in Telemaque with 

numerous examples of behaviors that contribute to today's perception of mentorship. 

As further proof, Roberts makes the point that the term "mentor" did not enter the 

English language until 1750, which Roberts attributes to the immense popularity of 

Fenelon's novel. Through these arguments, Roberts does not intend to diminish or 

minimize Homer's contribution to our understanding of the historical origins of the term, 

rather Roberts strives to give Fenelon recognition in the process. 

Current Definitions 

The term mentor is currently being discussed in a variety of situations and applications. 

While there is not common agreement as to the actual definition of the term, most 

definitions include references to one-on-one relationships. Clutterbuck and Megginson 

(as cited in Rockhill, 2000) state that mentoring is help by one person to another in 

making significant transitions in knowledge, work, or thinking. Bennett's (as cited in 

Rockhill, 2000) defines a mentor as someone, who is usually more experienced, generally 

older, and provides support, encouragement and guidance to the learner. Mentoring is an 

age-old tradition and the original term stems from Greek mythology. More recently, the 

mentoring tradition can be followed through craft apprenticeships and modern day 

"buddy" arrangements. Kerka, (1998) describes mentoring as the relationship between an 

experienced and a less experienced person in which the mentor provides guidance, 

advice, support, and feedback to the protege. 

Some confusion exists in explaining how mentors differ from similar roles, most 

specifically coaches and therapists. Many similarities exist between these three areas. All 



47 

three, for example represent ways to help people change, to learn new things, and to 

manage adversity. A trusting relationship that involves understanding and authenticity are 

characteristic of each area, along with the cornerstone of strong listening skills. So how 

are they different, or are they? Dr. Rey A. Carr, president and senior editor for the Peer 

Resources Network recently compiled a table (see Appendix A) that delineates between 

mentors, coaches and therapists (Carr, 1999). The information for this table was garnered 

from surveys and frequently asked questions that have appeared on the Peer Network 

website. 

Two main differences are apparent. The first is the volunteer nature of mentoring 

as compared to the fee-based aspect of coaching and therapy. The second difference is 

that mentors are perceived to be more personal than either coaches or therapists. 

It is interesting to note that a number of respondents were much less interested in 

the distinctions and more interested in the net results of those relationships: "In the 

future, making distinctions between terms such as these two (coaching and mentoring) 

will prove futile and unproductive. Fewer people will be interested in definitions and 

roles and more people will be interested in results and practicalities" (p. 6). 

Models of Mentoring 

Two traditionally identified models of mentorship exist. The first is informal 

mentorship where the interaction between a mentor and his or her protege were initially 

unintentional or unplanned. The nature of this relationship is generally implicit without 

specific goals and guidelines. Typically this type of mentorship has no identifiable start 



or end point. Over time the two individuals form a strong bond that spans both 

individuals' professional and personal lives. 

The second model is formal mentorships, where organizations set up planned 

relationships for specific purposes. These mentorships are usually tightly regulated and 

have specified contracts, agreements and expectations. Many large corporations have 

mentorship programs in place for their "high potential" employees. The objective is to 

guide the individual down a predetermined career and growth path with the end result 

being an executive leadership position at some point in the future. Lafarge Construction 

Material, a construction-based company, uses this type of program with excellent 

success. Proteges are provided regular career planning sessions, work closely with their 

mentors on specific projects, and through this relationship, proteges meet and make 

connections with other senior executives on a regular basis. 

The Peer Network, a website located at www.mentors.ca, created by a 

professional group that has strong beliefs in the power of relationships to change lives, 

identifies two additional models of mentorship. The first is the Peer Mentor. This model 

focuses on relationships between colleagues, partners or group members. This differs 

from both informal and formal models where the mentor is usually older and more 

experienced. The Peer Mentor model also finds some middle ground between the 

flexibility of the informal model and the goal orientation of the formal model. Individuals 

involved in Peer Mentoring use each other's knowledge, experience and expertise to 

mutual advantage. In many cases there may actually be a mentorship group of people 

rather than the usual two. 

http://www.mentors.ca
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The second model identified by the Peer Network is the Bridging Mentor and was 

specifically developed for working with at-risk youth. This model, similar in nature to the 

Peer Mentor model, focuses on building a quality relationship between the at-risk youth 

and the mentor volunteer. In the same manner that the Peer Mentor model establishes 

working bonds between peers and colleagues, the Bridging model attempts to create a 

partnership relationship between the individuals involved. 

At the 1996 Annual Meeting of the American Educational Research Association, 

Kealy and Mullen (1996) presented a view that modern day mentorships must move from 

one-on-one relationships to a collection of systemic mentor-protege pairs. While no 

research has been conducted in this arena, common sense would indicate some inherent 

advantages to this. First, in an organized program such as this, the opportunity for 

collaboration and meaningful dialogue between mentors provides a foundation of support 

and growth not found in traditional models. Second, providing this structure will also 

help ensure continuation of the program. If a mentor drops out, another can be put in 

place with minimal disruption. 

There are two obstacles that I see to Kealy and Mullen's ideas. The organizational 

cost would be enormous; systems would be hesitant to invest without significant research 

showing positive results. In addition, finding and training the mentors for such a large 

project would also be a challenge. I believe that a system like this could be initiated, but 

the foundation must be school-based, not system-based. From experience and research 

shown previously in this paper, teachers are more likely to be involved if the program is 

grounded at the school level. 
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Regardless of which of the above-mentioned models is referred to, they all 

promote dialogue, discussion and collegiality among the involved individuals. By 

promoting observations and conversations about teaching, mentoring can help teachers 

develop tools for continuous improvement. 

Mentorship Studies 

Mentoring did not formally enter the world of organized education until the early 

1980s. Before 1990, much of the research and literature on mentoring consisted of 

program descriptions, survey evaluations, definitions, and general discussion (Feiman-

Nemser, 1996). Perhaps the most in-depth research on mentoring was completed between 

1991 and 1995. Researchers at the National Center for Research on Teacher Learning at 

Michigan State carried out an extensive study on mentoring with selected sites in the 

United States, England, and China (Feiman-Nemser, 1996). The results of the study 

underscored the influence that mentors have on beliefs about learning, contextual factors 

(e.g., school culture, national policies), and novice learning. 

A study published in 1997 (Sherry & Lawyer-Brook, 1997) that involved a 

collaborative effort between the University of Colorado and Boulder Valley School 

district to provide a technology mentorship program to the 53 schools in the district, 

showed positive results. The aim of the project was to use teacher mentors who were 

technologically strong, to help teachers better integrate Internet-based activities into the 

curriculum. The study indicates that the program has been responsible for building a 

solid foundation of expertise in the schools. However, the study also indicated that 
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program progress has been inhibited by a lack of funding for extra pay for participating 

teachers, and because of recent staff cuts. 

In the only study of its kind, Peer Resources (Carr, 1998) conducted an extensive 

study of mentoring in the Canadian Corporate sector. Two thousand Canadian businesses 

were contacted through a telephone survey and questioned on their use of mentorships for 

internal professional growth. The goals of the study are as follows: 

• document the extent and nature of mentoring in corporations 

• identify the stated goals and purposes of mentoring in corporations 

• determine the stated reasons or barriers against mentoring 

• assess what would be needed to initiate or strengthen mentoring 

• analyze the factors that would support or reduce corporate involvement in 

youth mentoring 

• establish a database of current and potential mentor contacts in each 

organization, and 

• determine the willingness and desired methods of corporations to share their 

experiences of mentoring with other corporations and the public. 

Trained individuals conducted the interviews in either French or English, using a 

pre-tested instrument. Of the 2000 corporations, 1988 were contacted and of those 1668 

agreed to participate in the survey. In summary, what was found was: 

• 66% involved in some sort of mentoring 

• 49% of those companies were engaged in informal mentoring 

• 33% were involved in some sort of formal or organized mentoring 

• 55% were involved with co-op, internship, apprentice or work-study programs 



• 16% had established peer mentoring programs 

• 10% reported that their employees were involved as volunteer mentors 

• The five most common goals of mentorship programs were 

o develop the leadership potential within their own employees 

o contribute to the learning and career development of newer 

employees 

o improve leadership succession planning 

o provide a community service, and 

o increase the talent pool from which they can draw future 

employees 

• Identified supporting factors: 

o prior experience with mentoring 

o desire for practical information and success stories 

o barriers are realistic but reducible 

o desire to reduce costs 

o interest in community responsibility and 

o aging workforce. 

The study concluded that many corporations were either using or considering 

using formal mentorship programs and specific actions that they can take to support 

program development. While there were no qualified statistics to indicate individual 

improvement, corporations that had employees involved in either formal or informal 
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mentorships perceived these relationships to be beneficial to the individual and the 

organization as a whole. 

Successful Mentorships 

Successful mentors have similar characteristics: They are people orientated, they 

tolerate ambiguity, are conceptual thinkers, value their organization, like their work, 

respect their subordinates; are secure, have power and expertise, trust their proteges, have 

a personal interest in proteges' careers, they encourage proteges' ideas, and help them 

gain confidence as professionals (Grey and Grey, as cited in MacArthur, 1993). 

Two conferences were held recently on mentoring: The Coaching and Mentorship 

Conference in Boston April 12-15,1999, and The International Mentorship Conference in 

Atlanta April 15-17, 1999. Both conferences were attended by a wide variety of business 

professionals, educators, researchers, social agencies, and individuals seeking business 

opportunities (Carr, 1999). 

Carr identifies numerous commonalties that emerged across conferences and 

sessions that the participants felt contributed to successful mentorship programs: 

• an understanding of the organization's culture 

• training for mentors 

• congruence between mentor's and organization's goals 

• top level "buy-in" to the program and process 

• mentors and partners should not be involved in an evaluation or reporting 

relationship 

• mentors cannot guarantee advancement 
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• clear expectations regarding roles and responsibilities of involved parties 

• contracts describing the relationship are helpful 

• logistical arrangements such as number and time of meetings, needs to be 

flexible and collaborative in nature 

• experiment with alternative forms of communication such as e-mail, phones, 

teleconferencing, etc. 

• structured activities, especially early in the process, contribute to later success 

• selections for mentors can happen at any and every level of the organization 

• indications were that while numerous models and styles of mentoring were 

used, all reported successful outcomes, and 

• content and focus of mentorship programs do not have to be primarily career-

centred to be successful. 

Frank Horton is the training supervisor for STRIVE, a non-profit employment 

training organization in New York. Frank has designed and implemented a mentor 

program that has wide acclaim and has been profiled in the Wall Street Journal, The New 

York Times, and on 60 Minutes. He has eight tips or suggestions for successful 

mentoring: 

1. Understand the fear of the protege. What are they afraid of? Then work with 

the fear. The idea is help them deal with the fear and start learning and 

growing. 

2. Be honest. Start with an open relationship that has both people being upfront 

with each other - no hidden agendas. 

3. Get a mentor yourself. This gives you an understanding of the whole process. 

4. Agree on terms and conditions of the relationship. Make sure both of you are 

clear about your roles and expectations. 



5. Don't keep emotions hidden and bottled up. It goes back to the open and 

honest relationship. 

6. Understand that the mentoring is good for both people. A mentor relationship 

is win-win for both parties. 

7. Work at building a trusting relationship. This takes time and effort from both 

individuals involved. 

8. Recognize that the process will change both of you. Mentorships lead to 

growth that leads to change. Accept that as part and parcel of the process. 

While Frank's suggestions are primarily targeted at "at-risk" individuals, these 

ideas have meaning for educators as well. In any mentoring relationship, trust and 

openness are paramount to success and I especially like the last suggestion. The goal in 

most mentor relationships is change for the better. I believe that to acknowledge and 

celebrate this process and the resulting change is an essential element to success. 

Barriers to Successful Mentoring 

Previously in this section, Rey Carr's (1999) summary of two recent mentorship 

conferences was referred to. In addendum, a number of barriers to successful mentorships 

were found to be common among participants: 

• lack of realistic, practical examples 

• misunderstanding of principals 

• no support from top management 

• era of instability and economic turmoil 

• few incentives to start 

• minimal involvement with community organizations, and 
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• contacting potential mentors. 

Perhaps the biggest educational mentoring constraint is one of time. Teachers 

have highly scheduled days and considerable time is required for nurturing constructive 

relationships between mentors and proteges—time that may simply not be available. 

School administers want to see specific results and growth if they are to provide the time 

and resources for teachers to be involved in mentor relationships. 

Examples of One-on-One Methodologies 

While much of the literature on coaching and mentoring programs and the current 

researcher's conversations with technology lead teachers were informal, many districts 

have formal programs designed around one-on-one relationships. The following are some 

examples of typical programs. 

TELUS Learning Connection. The TELUS Learning Connection came into 

existence in 1996 with the formation of the TELUS Bright Futures Foundation. The 

foundation's primary role was to fund initiatives and programs that encourage and 

promote lifelong learning and the integration of technology into curriculum. There are 

five primary partners in the foundation: Alberta Learning, Alberta School Boards, 

Alberta Teachers' Association, the College of Alberta School Superintendents, and 

TELUS. 

The Learning Connection worked with 240 teachers from across the province 

over a two-year period. The primary purpose of the program was to have the participating 

teachers gain knowledge and skills in the use of the Internet and its integration into 

curriculum. The involved teachers would then share the new knowledge with other 
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teachers using a coaching approach. In addition, participating teachers created a web 

resource for the province at www.21earn.ca. 

In my conversations with participating teachers and their posted feedback on the 

internet, I found that the teachers who were involved in the projects have viewed the 

program favourably. From my point of view, the TELUS program has provided a 

valuable resource for teachers and has raised teacher awareness about the uses of 

technology. However, I perceive some inherent weaknesses that have limited the 

potential of this program. First, due to the limited number of participants, achieving a 

widespread impact has been difficult; there are simply too few participants compared to 

the number of schools and teachers in the province. Second, while many aspects, such as 

the website, continue, this was a time-limited program of two years, and participants are 

no longer getting the support or time to continue their own professional development. 

Third, many of the participants had limited buy-in at their own schools, for a number of 

reasons, including poor administrative support, lack of time, lack of computer access, and 

lack of funding, and many schools simply had a different focus. 

Teaching and Learning with Technology. This ongoing program is an Alberta 

Educational Consortia project that is funded by Shaw Cable. I was one of the original 

technology leaders involved in the initial program. Teachers from across the province 

become involved in a variety of professional development activities designed to help 

them integrate technology into curriculum. The format generally takes place over a 

period of three or four days in which teachers work as a group to create a technology-

enhanced project that is then posted on a website. Technology experts are available to 

http://www.21earn.ca
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provide just-in-time learning for participating teachers. As with the TELUS project, these 

teachers then share their knowledge with teachers at their schools. This program has 

helped raise teacher awareness about technology integration and, due to its on-going 

nature, has a more widespread impact than does the TELUS project. 

While the program is well received by participating teachers and deemed to be 

successful by organizers, participating teachers are having difficulties engaging other 

teachers in their new-found knowledge. I believe that participants of this program share 

many of the obstacles experienced by the TELUS participants. Lack of administrative 

support and access to technology, time limitations, and funding considerations continue 

to hinder the wide spread success of this project. 

A recent derivative of the program is a school-based program in which technology 

consultants work with school staffs, helping the entire school to integrate technology into 

curriculum. This program is fairly new and has been implemented only a few times, but it 

has been well received by participating schools. 

Scout Camp. Scout Camp which stands for "Students Constructing their Own 

Understandings with Technology" is a collaborative professional development program 

sponsored by the University of North Carolina and the Chapel Hill-Carrboro City Schools 

(DeWert & Cory, 1998). The Scout program was based on five principles: (1) practice 

what you preach, (2) create a compelling vision, (3) plan around a framework for learning 

improvement, (4) focus on learning and learners, not technology, and (5) plan for the 

transfer of learning. Program organizers strive to implement a constructivist methodology 
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into the professional development and to encourage participating teachers to implement 

this methodology into their projects and general teaching. 

The program starts with participants attending a five-day summer camp. Each 

participant is part of a school-based team of at least two people. During this camp, the 

teachers are immersed in a high-quality, technology-enriched, constructivist-learning 

environment. Three constructivist strategies are highlighted: inquiry-based learning; 

differentiation of instruction through the use of heterogeneous, cooperative small groups; 

and performance-based assessment. Working with their school-based teams, teachers 

create a multimedia or hypermedia presentation and oral report, which are presented on 

the last day of the camp. 

The transfer of learning is facilitated in four ways. First, through reusable 

materials such as search templates, assessment rubrics and storyboards. Second, each 

teacher plans a technology infused project and, as an incentive, is able to purchase a piece 

of hardware or software to help with the implementation. Third, teacher-coaches 

provided site-based assistance in the planning and implementation of each project. 

Fourth, having teachers work in school-based teams automatically provides collegial 

support. 

The Scout program has had variable success since its implementation. Preliminary 

findings show that some teachers understand and act on what they have experienced, 

while others do not. Organizers believe, as did Guskey (1986), that the magnitude of 

change that persons are asked to make is inversely related to their likelihood of making it. 

Further research is currently being conducted on this program. However, one of the 
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strongest conclusions was that an even stronger support methodology after the summer 

camp would be an important program improvement. 

Hanau Model Schools Partnership. Four U.S. Department of Defense Educational 

Activity schools hired a group of consultants in 1995 to help integrate technology into the 

classroom (McNamara, Grant & Wasser, 1998). The project was funded by a large grant 

from the National Science Foundation that also supported the purchase of hardware. 

Consultants worked closely with teachers in summer sessions and during the school year, 

helping teachers grow confident in technology use and provided support for classroom 

implementation. 

Four years after the implementation of this program, teachers communicate 

regularly by e-mail, classroom computers are networked, teachers are infusing myriad 

technologies into their daily work with children, and the school and community have 

embraced further technological advances in the school. 

Mission Viejo Elementary School. Technology coordinator, Mary McAuliffe, has 

created a technology professional development program that involves both teachers and 

students. Eight teachers who were knowledgeable in technology and regularly integrate it 

into their classrooms, were designated as technology "coaches." The coaches meet for 

informal day-to-day discussions with new teachers who are just learning technology, and 

for about 1-1/2 hours every two weeks they work with the new teachers and their students 

In addition, the coaches leave their classrooms four times a year for their own 

professional development. 
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While few schools have access to the funds that were used in this implementation, 

other schools can learn from the whole school commitment to the process. As indicated 

above, an essential component of successful technological implementation is having a 

whole school buy in. In successful programs, each member of the school community 

made a commitment to technology infusion. 

In summary, many technology lead teachers are looking for advice on how to 

make an impact at their schools. They are looking for ways to better interact with 

teachers and, through them, make a difference with students. Many of these technology 

lead teachers already work in similar ways, but having a visual model will help them, 

their administration, and school staff better understand technology and how to integrate it 

effectively. 
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CHAPTER 3 

METHODOLOGY 

Introduction 

The research design for this project is qualitative in nature and rooted in grounded 

theory methodology. I conducted an in-depth investigation of one-on-one technology 

professional development at a variety of schools in Canada and the United States. The 

data were derived from a combination of individual in-depth interviews and surveys from 

participants' staff members. The data were then used to inductively derive a model for 

one-on-one technology professional development. 

I examined the data using a specially constructed database. To keep the data as 

consistent as possible, I talked to perspective subjects, conducted in-depth interviews, 

analyzed the data, and finally, I interpreted the chart, looking for commonalities and 

reoccurring themes. Two other teachers provided their input and opinions at the 

interpretation stage, to ensure that I did not miss anything and to provide alternate 

perspectives. 

The research methodology for this study followed Pandit's (1996) process of five 

analytical phases and nine steps as shown in Table 1.1 will use this model as a template 

to explain what I did in my research process. 

What is Grounded Theory? 

Grounded theory was conceptualized in a book titled "The Discovery of 

Grounded Theory" by Barony Glaser and Anselm Strauss (1967). This book set out a 

manifesto for a different way of doing social research where you "discover theory from 

data" (Glaser & Strauss, 1967). Since its inception, grounded theory has evolved to be 
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many things to many people. Ian Dey in his book, "Grounding Grounded Theory" (1999) 

says: 

If the authors who inspired grounded theory have fallen out, it is not 

surprising to find some sharp differences of opinion among their 

disciplines. Disagreements flare up, not only over what the methodology 

of grounded theory is in principle, but also over how to put into practice 

(p.2) 

John Creswell (1998) provides an excellent analysis of the tenets of grounded 

theory in his book "Qualitative Inquiry and Research Design: Choosing Among Five 

Traditions" Dey (1999) summarizes Creswell's basic tenets as being: 

• the goal of grounded theory is to discover or generate a theory 

• the researcher has to set aside theoretical ideas to allow a 

"substantive" theory to emerge 

• theory focuses on how individuals interact in relation to the 

phenomenon under study 

• theory asserts a plausible relation between concepts and sets of 

concepts 

• theory is derived from data acquired through fieldwork interviews, 

observations, and documents 

• data analysis proceeds through identifying categories and 

connecting them 

• further data collection (or Sampling) is based on emerging 

concepts 
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• these concepts are developed through constant comparison with 

additional data 

• data collection can stop when new conceptualizations emerge 

• data analysis proceeds from "open" coding (identifying categories, 

properties, and dimensions) through axiel coding (examining 

conditions, strategies, and consequences) to selective coding 

around an emerging story line 

• the resulting theory can be reported in a narrative framework or as 

a set of propositions. (P. 1) 

For the purposes of this paper, I chose to use Pandit's (1996) step-by-step 

approach, which mirrors Creswell's ideas and puts them in an easy to follow set 

of guidelines. 

Phase One: Research Design Phase 

Step 1: Review of Technical Literature 

Pandit (1996) uses this step as a way of focusing on the topic. By defining the 

research question and reviewing the relevant literature, he suggests that researchers are 

better able to narrow the parameters of the study. This process is somewhat in conflict 
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T A B L E 1. The Process of Building Grounded Theory 

Phase Activity Rationale 

Phase One ~ Research Design Phase 

Step 1. Review of technical Definition of research 

literature question 

Definition of constructs 

Step 2. Selecting cases Theoretical, not random, 

sampling 

Focuses efforts 

Constrains irrelevant 

variation and sharpens 

external validity 

Efforts on theoretically 

useful cases (e.g., those that 

test and/or extend theory) 

Phase Two - Data Collection Phase 

Step 3. Develop rigorous 

data collection protocol 

Create case study database. 

Employ multiple data 

collection methods 

Qualitative and quantitative 

data 

Increases reliability. 

Increases construct validity 

Strengthens grounding of 

theory by triangulation of 

evidence 

Enhances internal validity 

Synergistic view of 

evidence 

Step 4. Entering the field Overlap data collection and Speeds analysis and reveals 

analysis 

Flexible and opportunistic 

data collection methods 

helpful adjustments to data 

collection 

Allows investigators to take 

advantage of emergent 

themes and unique case 

features 

Step 5. Data ordering Arraying events 

chronologically 

Facilitates easier data 

analysis 

Allows examination of 

processes 

{table continues) 
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Phase Activity Rationale 

Phase Four: Data Analysis Phase 

Step 6. Analyzing data 

relating to the first case 

Use open coding 

Use axial coding 

Use selective coding 

Step 7. Theoretical 

sampling 

Step 8. Reaching closure 

Literal and theoretical 

replication across cases (go 

to step 2 until theoretical 

saturation) 

Develop concepts, 

categories and properties 

Develop connections 

between a category and its 

sub-categories 

Integrate categories to build 

theoretical framework 

A l l forms of coding 

enhance internal validity 

Confirms, extends, and 

sharpens theoretical 

framework 

possible 

Phase Five. Literature Comparison Phase 

Theoretical saturation when Ends process when only 

marginal improvement 

occurs 

Step 9. Compare emergent Comparisons with 

theory with extant literature conflicting frameworks. 

Comparisons with similar 

frameworks 

Improves construct 

definitions and therefore 

internal validity 

Improves external validity 

by establishing the domain 

to which the study's 

findings can be generalized 

(Pandit, 1996) 

with a process suggested by Glaser & Strauss (in Dey, 1999) who advocate not reviewing 

research before the study so that the research is not contaminated by preconceived ideas. 

Glaser & Straus believe that the research itself should lead to theory. This was somewhat 

difficult for me due to my background and involvement in technology professional 
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development. It is prudent to admit that I did have some preconceived ideas and rough 

theories about one-on-one technology mentorships before I even started the process of 

achieving a doctorate, let alone the dissertation itself. I agree with Pandit's view that 

some initial research is necessary. The initial research helped me focus and to narrow my 

topic to an achievable level. This being said, I made a conscious effort during both the 

data collection and analysis phases not to let my preconceived ideas and theories affect 

my observations. In reflection, it was my pre-knowledge and background that allowed me 

to better understand many of the comments made during the interview process and this 

led to additional conversations that may not have happened otherwise. 

Statement of the Problem 

The problem under investigation is whether the use of one-on-one help at the 

school level is an effective professional development innovation for helping teachers learn 

how to integrate technology effectively into their curricula. 

Step 2: Selecting of Cases 

The identification of potential participants was facilitated by an online web site 

that was located at: http://www.defensivedriving.com/TECWEB/leadteachers.htm, where 

teachers were able to fill out a questionnaire (Appendix B). This questionnaire allowed 

me to identify technology lead teachers from all around cyberspace who could be 

possible research candidates. I directed most of the individuals who filled out the 

questionnaire to the website. Whenever I went to a conference, networked with other 

teachers or received an email from a teacher about another project I would ask them to go 

to my site and fill out the survey. 

http://www.defensivedriving.com/TECWEB/leadteachers.htm
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Through this web site I was able to connect with the research candidates from 

Texas, Washington, British Columbia, Chicago, Minnesota and Australia. 

I also held discussions with technology directors in a variety of school districts in 

Alberta and as part of this, made presentations to numerous technology groups such as 

Alberta Teachers' Association Computer Council (ATACC) and the Calgary Regional 

Consortium. 

This sampling was consistent with step two of Pandit's (1996) processes. Each of 

the potential participants went through a pre-interview designed to identify if the 

candidate fulfilled the following criteria: (1) is a technology lead teacher for his or her 

school, (2) works one-on-one with other teachers in the school, and (3) is willing to be 

involved in an in-depth study of his or her practice. The following questions and targeted 

responses were used as a guideline for the selection process: 

Ql. What is your role at your school? 

Target: Technology lead teacher. 

Q2. What are your beliefs about learning and technology? 

Target: Technology is a tool of learning. 

Q3. Briefly describe a recent learning situation, in which you were helping one 

of the teachers at your school use technology as part of their curriculum. 

Target: Project-based, constructivist orientated. 

Q4. Would you be willing to allow me to conduct a study of your methods? 

Target: Yes, or Maybe -1 provided more information about the project if it 

was required. 
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These initial questions were designed to be relatively open ended, with the intent 

of establishing a short dialogue about the candidate's practice. I pre-interviewed 45 

possible candidates, and chose ten of the most suitably qualified to participate in my 

research. While more than ten did meet the criteria, I chose participants from a variety of 

school divisions and backgrounds so that the group was of a diverse nature. I did not 

want clones of me; rather I was interested in how participants with different backgrounds 

and skill sets handled technology professional development. Location was also a 

significant part of the decision. I was able to use air miles to make trips to Minnesota and 

Chicago, which is why I made an effort to find a number of candidates from these areas. 

I provided the ten selected participants with a letter that informed them of their 

role in the research (Appendix C), and a consent form that each one filled out and signed 

as acceptance of research involvement (Appendix D). 

Phase Two: Data Collection 

Steps 3 & 4: Interview Procedures 

This parallels Pandit's (1996) data collection protocols. Each of the ten 

participants went through a similar process to keep consistency in the data collection. At 

the beginning of each interview (Appendix E) each participant took me on a tour of his or 

her school and explained what technology was available and what systems were in place 

to help teachers gain access to that technology. I then proceeded with a taped in-depth 

interview that lasted an average of approximately one and one-half hours. 

I had five interview objectives: (a) determine the history of the process or model 

of technology integration that the participant uses, (b) determine the methodology of the 

staff development for the technology model used in the school, (c) obtain descriptions 
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and examples of sample projects that participants worked on in combination with their 

students and the technology lead teacher, (d) determine the amount of administrative 

support the technology lead teacher had received, and (e) learn about and understand the 

relationships that have developed through the model. Follow up interviews with the 

participants, in person, by telephone or e-mail, were conducted if required. 

On completion of the audio taped interviews, each participant was asked to 

identify staff members who were currently or had been engaged in one-on-one short-term 

projects on technology integration with them. Participants were provided with a number 

of staff information letters (Appendix F) and staff survey sheets (Appendix G) that could 

be passed on to these staff members. I later picked up these survey sheets or they were 

mailed to my home address. 

Survey Design 

The design of the survey instrument went through a pilot-testing phase to ensure 

clarity and understanding, with a number of drafts and modifications before the final 

version was completed. The changes had less to do with content and more with changes 

in vocabulary. A key example of this was the use of the word constructivism. Many 

teachers who piloted the survey use constructivist principles and methodologies in their 

classrooms but were not clear on the concepts involved, or were unsure as to what 

constructivism was. Many of them felt that constructivism was many things to many 

people and that to use the word "constructivism" in the survey might cause confusion. 

Description of the Survey 

The primary purpose of the survey was to assess if the technology lead teacher 

made an impact on the attitudes and practices of the teacher. The survey consisted of 16 
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questions that are answered with a 5-point Likert-type scale, followed by four short 

answer, open-ended questions (See Appendix G). 

Seven questions (1, 4, 5, 8, 9, 10, 11) on the survey were designed to evaluate 

practice. Two of the questions (7, 12) related to personal use, two questions (5, 10) 

related to past teaching practice, six questions related to current teaching practice (1, 4, 5, 

9, 16), and four questions (2, 4, 10, 16) related to change in practice through assistance 

from a technology lead teacher. Six questions (2, 10, 11, 14, 15, 16) related to attitude, 

with four (1, 2, 4, 16) of these evaluating if there had been a change in attitude 

concerning the integration and use of technology. Four of the questions (5, 10, 11,14) 

assessed the participants' comfort level in using and integrating technology. Many of the 

categories overlapped with some questions falling into more than one category. 

On the back of the survey sheet were four short answer questions that allowed the 

participant to respond in greater depth. The first question asked the participant to provide 

a description of the project he or she was working on or had worked on, with the lead 

teacher. Through this, the researcher was looking for an understanding of the types of 

projects that the lead teacher was involved with and whether the project had a 

constructivist methodology. 

The second question asked the participant to identify some of the obstacles that 

were encountered during the project. The researcher was most interested to see how often 

the obstacles of "time" and "access" appeared. I also wanted to get an understanding of 

differences that might occur between elementary and junior and senior high school 

teachers. 
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The third question related to student response to the teacher's use of technology. 

Through this question, the researcher wanted to better understand how the teacher 

perceived that his or her students were reacting to the technology. The last question 

allowed the teacher participant to add any additional comments that he or she deemed 

appropriate. 

Validity 

All of the test participants agreed that the survey would provide an indication that 

the technology leader had made an impact on the participating teacher. What the survey 

did not do was indicate the amount of the impact. Here are some of the comments made 

by those teachers who test piloted the survey: 

• "I think that through the survey that you get a good feel or gauge for how the 

teacher feels about technology" 

• "Certainly you will be able to tell that the technology lead teacher has had 

some sort of an impact" 

• "The teacher's attitude toward the use and integration of technology should be 

evident through this survey". 

Some final thoughts about the validity of the survey, first, having the survey cover 

a variety of topics helped to keep teachers from focusing on any one area. This 

overlapping of questions and categories helped contribute to the consistency in teachers' 

answers. Second, consistent with Pandit's step four in phase two of his methodology, the 

combination of surveys and interviews provided differing perspectives of the technology 

lead teacher's work. Finally, some consideration must be given to the bias of teachers 

taking the survey. I had no control over which teachers were given the survey. Most of 



73 

the TLTs indicated that they made the forms available during a staff meeting and teachers 

voluntarily filled them out. 

Phases Three and Four 

Steps 5 and 6: Data Ordering and the Construction of Categories 

1 did these steps in a somewhat reverse order. While Pandit was able to order his 

data in a chronological order, I found that the best organizational method for me was the 

creation of categories. As I reviewed the data, the categories were self evident and 

natural. I created a database in Microsoft Access that used the categories as headings. 

Then as I reviewed the data, I inputted relevant information into the database so that I had 

all my information in an organized easy-to-read format. 

Data Analysis 

Interviews 

After each interview, I reviewed the audiotape and, if additional questions arose, I 

contacted the participant again and added the additional information to the existing data. 

After all the interviews were complete, I transcribed the taped interviews and reviewed 

the results. In reviewing the data and, consistent with step six of Pandit's (1996) 

approach, I identified the following categories and sub-categories from which to develop 

a framework that I hoped would eventually lead to a model or theory. 

My previous reviews of the literature both for this paper and my candidacy paper, 

along with my own personal experience in the field, made the choice of topics clear. I 

based many of the categories around research and experience of successful technology 

professional development techniques and the challenges or barriers that many technology 

lead teachers face on a daily basis. 
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In-Depth Interview Categories 

A. Roles and Responsibilities 

1. Unassigned time 

2. Technical Responsibilities 

B. Administrative Support 

1. Verbal 

2. Financial 

3. Formal (The setting of school policies and guidelines) 

C. Technology Leader Historical Background 

1. Years of Working with Technology 

2. Knowledge Accumulation Methods 

D. Learning and Teaching 

1. Teacher Interactions 

a. Number per year 

b. Process 

i. Initial Contact 

i i . Project Selection 

i i i . Project Planning Techniques 

iv. Conducting Projects 

v. Follow up 

c. Sample Projects 

i. Characteristics of best projects 

i i . Characteristics of projects that did not work as expected 

i i i . Reflections 

2. Student Interactions 

a. Teacher perceptions of what worked 

b. Teacher perceptions of what did not work well 
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E. Currently Employed Models for Technology Integration 

1. Elementary 

a. Successes 

b. Obstacles 

c. Reflections of Change 

2. Junior High 

a. Successes 

b. Obstacles 

c. Reflections of Change 

3. Senior High 

a. Successes 

b. Obstacles 

c. Reflections of Change 

Teacher Survey Categories 

Upon receipt and review of the surveys, I constructed the following categories and 

subcategories. 

A. Attitude 

1. Current attitude towards technology 

2. Change in attitude towards technology 

B. Comfort with technology 

1. Comfort using technology personally before working with the lead teacher 

2. Comfort using technology personally after working with the lead teacher 

3. Comfort integrating technology before working with the lead teacher 

4. Comfort integrating technology after working with the lead teacher 

C. Integration of Technology 

1. Integrated Technology before working with the lead teacher 

2. Integrated Technology after working with the lead teacher 

3. Is able to integrate technology without the help of the lead teacher 

4. Working with the lead teacher has led to changes in practice. 

D. Beliefs about Technology 

1. Technology is important to their program 

2. Technology is an essential tool of learning 
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E. Technology Projects 

1. Positive aspects 

2. Negative aspects 

3. Obstacles encountered 

4. Student reaction to project 

F. Constructivist Methodology 

1. Child-centered approach 

2. Project oriented 

After completing the category design, I shared my chart with two 

technology lead teachers to see if there were some additional considerations that I 

had not thought of. It was one of these teachers who suggested that I break the 

data into segments based on teaching division—elementary, junior high and 

senior high. Most of the other comments consisted of slight changes in wording or 

clarification of topic. 

After this system of open coding was completed, I looked for and developed 

connections between the various categories and sub-categories. In Pandit's terms, this 

axial coding is the building block for the creation of theory; for me, it provided the 

foundation of a model. 

Steps 7 & 8: Theoretical Sampling and Closure 

As the model developed, a system of selective coding was used to integrate data 

and categories that contribute to and expand upon the theoretical framework. After I had 

placed and coded all the existing data, I interviewed two new technology lead teachers 

who had been identified in the initial process. As part of the interview, I shared the data 
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that had been collected and got their opinion on the validity and the implications of the 

data. 

The two technology lead teachers had similar responses and at that point I decided 

that there was enough information to close the data collection section. 

Phase Five: Literature Comparison 

Finally, a comparative analysis of the most recent literature and current theories 

with the present data was used to determine whether the findings were consistent with 

similar studies. This comparison, along with all the data collected and analyzed during 

this project, was used in the creation of a model for one-on-one technology professional 

development. 
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CHAPTER FOUR 

RESULTS 

This reports the findings of the TLT interviews and staff surveys that I conducted. 

The first section of the chapter discusses sample demographics for all the TLTs and 

teachers involved in the staff survey. The chapter then moves into describing the results 

through the use of tables for both the interviews and the surveys. 

Sample 

The sample upon which the results were based was a group of ten TLTs derived 

from a variety of locations, levels and experiences. Table 2 below shows some simple 

demographics about the sample. 

All of the TLTs whom I interviewed were very knowledgeable about the use and 

integration of technology. The group had an average of about nine years of experience. 

Most of the sample group had technology experiences at more than one school and many 

had been involved at the system level at some point in their careers. All of the TLTs I 

interviewed were teachers, except for one. She has an electrical engineering background 

and initially started with her district through volunteer work. 

All of the teachers moved into their TLT positions because of their own work 

with technology in classrooms. They were recognized for being innovators with 

technology, many of them working informally with other teachers before they were given 

technology-related positions. 
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Table 2 

Name and Location Identification 

Technology 

Lead Teacher 

School Level Study Name 

(Not Real) 

Location 

1 Senior High Judy Minneapolis Area 

2 System Janice Minneapolis Area 

3 Elementary Tom Minneapolis Area 

4 Senior Jerry Minneapolis Area 

5 Elementary Sue Alberta Area 

6 System Janet Chicago Area 

7 Junior High Phil Calgary Area 

8 Elementary Craig Calgary Area 

9 Junior High Don Calgary Area 

10 Senior High Larry Minneapolis Area 

Forty-one anonymous staff surveys from the various TLT schools were filled out 

and returned to me. A single representative in their area sent all the out-of-country 

surveys back in bundled form. Thus, I was not able to know accurately which schools 

sent which surveys or how many they returned. 

Interview Results 

The following results are based on the categories as set out in the previous 

chapter, in accordance with Pandit's theory. 
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Roles and Responsibilities 

Unassigned Time 

I found some consistency in unassigned time among varying levels (see Table 3). 

High school and system TLTs were generally given the most unassigned time at 100% of 

their scheduled time. Judy, a senior high TLT coordinator, has 100% of her time 

dedicated to the integration and upkeep of technology and each of the technology 

mentors who work with her has an additional period per day. Junior high TLTs were 

provided with at least one extra class period per day plus additional substitute time 

provided at different times of the year. Elementary TLTs were provided the least amount 

of unassigned time with many of them getting none at all. Sue is part of a technology 

research school where 1/3 of her time is allocated to her research on technology 

integration. 

Table 3 

Unassigned Time Provided 

Technology Lead Teacher Level Unassigned Time Provided 

Judy Senior High 100% 

Janice System 100% 

Tom Elementary 14% 

Jerry Senior 100% 

Sue Elementary 3 3 % 

Janet System 100% 

Phil Junior High 5 0 % 

Craig Elementary 0 % 

Don Junior High 5 0 % 

Larry Senior High 100% 
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Technical Responsibilities 

Each of the TLTs I interviewed was responsible for at least some of the upkeep 

and maintenance of the technology in the school. At the system and senior high levels 

there was usually an additional person or group of people whose sole responsibility was 

to maintain the technology at the school. In these cases, the TLTs supplemented and 

helped this group on occasion or when needed. The junior high and elementary TLTs had 

the primary responsibility of technology maintenance but in all cases there were other 

people on staff who supplemented the position. In addition, system and private 

technology technicians were called in as necessary. 

Administrative Support 

Verbal 

The perception of the in-school TLTs was that their administrations were verbally 

supportive and in only one system sample was there a negative perception of support. Table 4 

lists some quotes that exemplify administrative support. 

Table 4 

Administrative Support -Verbal 

TLT Level Comments 

Judy Senior High Very supportive 

Janice System They (top executives) do not want to spend 

anymore on technology because in their eyes it's 

a monster that never stops eating food. I think that 

they (building level principals) are strong 

advocates of technology. 

(table continues) 
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Table 4 (continued) 

TLT Level Comments 

Tom Elementary They are very, very supportive in personal and 

emotional level. He is very encouraging of this 

role. 

Jerry Senior He gets very excited about technology and he is 

incredibly supportive. 

Sue Elementary They've been very supportive. 

Janet System At the district level and the school board they are 

very, very supportive of technology. They 

(principals) are supportive of technology. 

Phil Junior High So the administration encourages me to continue 

looking at the outside and to keep us as leading 

edge as possible. 

Craig Elementary It has been a priority of administration. 

Don Junior High They support any professional development that I 

want. 

Larry Senior High Administration takes a hands-off approach and 

lets the technology group make decisions. 

Financial 

While most administrators are verbally supportive, financial support is a continual 

issue—even among those schools that were perceived vistas of technology. High schools 

are the best supported while the smaller elementary schools have to make very hard 

decisions. Craig, who is the TLT for an elementary school in Calgary, is concerned with 

his work next year. Due to budget cuts, the administration has made the decision to 

eliminate Craig's unstructured time, and have him teach a full teaching load. He feels that 

much of the progress that he has made this year will be lost and that the school may not 
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be prepared for the 2002 Information Communication Technologies (ICT) curriculum 

implementation dates. Most of the larger schools have major fundraisers and budget lines 

set aside for technology. 

Formal 

Formal support refers to specific guidelines; policies, and positional power set up 

or awarded to the TLTs to help them be successful in their positions. Table 5 outlines the 

formal support granted each of the TLTs in the sample group. Each situation is somewhat 

different as dictated by their circumstances and the perceptions of technology held by 

administrators involved. 

Table 5 

Administrative Support - Formal 

TLT Level Formal Support 

Judy Senior High Set up a mentorship system with TLT as coordinator. 

Provided unassigned time and professional development 

and a notebook computer for each mentor. 

Janice System District funding and support has decentralized to schools. 

Position is formal but depends on schools for funding for 

initiatives. 

Tom Elementary Verbal support and flex time only no formal policies. 

Jerry Senior High formal support. Specific policies and guidelines set 

up to encourage technology integration. 

Sue Elementary Little formal support. 

Janet System Positional power but little initiative funding. 

(table continues,) 
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TABLE 5 (continued) 

TLT Level Format Support 

Phil Junior High TLT is coordinator (formal admin designation), and 

coordinates technology vision and plan for the school. 

Principal sometimes undermines the position. 

Craig Elementary Little formal support and despite positive results the 

program has been discontinued by staff vote. 

Don 

Larry 

Junior High 

Senior High 

TLT is coordinator (formal admin designation), and 

coordinates technology vision and plan for he school. 

Principal supports TLT 100%. 

The principal provides financial support but lets the 

technology committee make school technology 

decisions. 

While I did not interview administrators or principals directly, their actions are an 

indication of support. At Judy's senior high school, the administration has set up funding 

and time allowances for a Tech-mentor program that initiated in September 2001. This 

program takes technology-knowledgeable teachers, provides them with professional 

development to assist them in their new roles and assigns them to specific labs in the 

building. Any teachers who wish to use the lab can work one-on-one in the preparation 

and presentation of a planned project. 

The principal at Jerry's senior high school removed Jerry's entire course load for 

the year 2000 so that more time was available to spend with teachers. Phil and Larry, 

TLTs at junior highs in Calgary have been given coordinator designations and less than 

50% teaching loads. Principals at these two schools have also been providing conference 

and professional development funding to keep Phil and Larry on the leading edge. One 
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final example is that Sue's principal gave her the flexibility to work with teachers at 

another school on the integration of technology into curriculum. 

System Support 

The TLTs at the system level are limited to type and number of programs they are 

involved in due to decentralization where funds are going directly to schools. Because of 

this, district level technology initiatives are a hard sell and the TLTs are limited to 

initiatives that involve their personal time as technology consultants. Janice indicates her 

district is becoming more and more school centered. 

Our state funding is being directed more and more to schools versus the district 

level. That is why our model is changing now. What can we do to create ways to 

get these people (school personnel) trained? And so we're working on new 

models to try and figure out how to do that. 

Janice's district, as part of the new model, developed a system-wide technology 

mentorship support network that was funded through a1992 state grant. While the 

program eventually faded due to state funding cutbacks, the people involved in the 

program have become technology magnets in their current schools. Interestingly enough, 

a number of them were participants in my study. 

Technology Leader Historical Background 

The following chart shows the sample group's years in technology and how they 

accumulated their knowledge. TLTs in the study had diversified backgrounds and became 

interested in technology in a variety of ways. They all had worked their ways up through 

their systems to reach their current positions; no one was an outside hire. 
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Table 6 

Technology Years and Knowledge Accumulations 

TLT Years Technology Knowledge Accumulations 

Judy 2 Degree in biology and electrical engineering. Worked 

as an engineer for 5 years. Had a family and stayed 

home and started volunteering in schools. 

Janice 6 Started in school system as a middle school teacher 

teaching computer literacy. Worked in a house or pod 

system teaching all subjects and integrating technology 

into all of them. Then moved to building technology 

co-coordinator and then to the existing system position. 

Tom 4 Part of a technology training academy for 3 years 

before this position 

Jerry 10 Started teaching in this school 10 years ago. The school 

had a technology focus so participated in that. 

Completed a masters degree in technology integration 

and then was asked to take current position. 

Sue 2-3 Teaching for 14 years in a variety of positions. Got a 

full time position at a technology research school. 

Janet 20+ Started as a programmer, systems analysis for a state 

university. Became a full time mom and did 

volunteering at a number of elementary schools and 

then was hired into a consultant position. 

Phil 16 Started in private industry created a computer sales 

program. Then created a training program for a retail 

organization. Came to Alberta and started teaching 

computers at a junior high / elementary school, then 

moved through 3 Junior highs before the current one 

continuing to expand knowledge and skills. 

(table continues) 



Table 6 (continued) 

TLT Years Technology Knowledge Accumulations 

Craig 7 Self-taught, took some professional development 

courses. Was approached by the principal to work with 

lower grades in computers. Moved to a new school and 

continued to work with technology and this trend 

continues today. 

Don 22 Gave first workshop on computers in 1979. Has taught 

computers in one capacity or another ever since. 

Larry 20+ Was the technology coordinator for the district than 

moved to this school. 

Learning and Teaching 

Teacher Interactions 

Looking more deeply into the actual one-on-one process, it is clear that TLTs 

follow similar methodologies in their work with teachers. Table 7 summarizes the 

process involved as the TLTs work with teachers to integrate technology into curriculum. 

Initial contact, while usually made by the teacher, was at times initiated by TLTs 

as well. Once contact has been made the TLT and the teacher work together for the rest 

of the planning process, the TLT providing technology knowledge while the teacher is 

the content expert. Together they design a technology project that has strong curriculum 

ties and can be completed using the school's existing equipment and software. The TLT, 

depending on unassigned time and the nature of the project, usually works together with 

the teacher in the classroom or lab during the project. While the TLTs' main role is that 

of technical support, they are usually taking on a teaching role as well. Tom worked 

alone with the students in the lab because the lab time scheduled was also the teachers' 
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preparation time. Tom indicated that the lack of one-on-one work with teachers has 

hampered the integration process: 

It's not the problem that I am the technology specialist; it's a problem that 

I'm providing prep time and that breaks the connection between me and 

the classroom teachers. So that by definition, when that teacher's students 

are in here, she or he is gone. It makes our teachers less motivated to be 

involved in this process because they already know that they're not going 

to be there. . . . Ideally I would like to be available full time to support 

teachers. 

At one time, Tom was in a system position and worked one-on-one on the 

integration of technology with teachers, but at his current school, he is in a position of 

providing preparation time for teachers and therefore has little opportunity to work with 

the teachers in the classroom. 

Little in the way of follow up or project evaluation was indicated by any of the 

TLTs. Most projects ended with student presentations, with little in the way of formal 

reflection of the process. One high school TLT did have a formal reflective process that 

was used after every completed project. This process included an arranged meeting where 

the TLT and the teacher reflected about the project and future modifications. 



89 

Table 7 

Teacher Interactions 

TLT Initial Contact 

Made by 

Project Selection Project Planning Conducting Projects Follow Up 

Judy Teacher Chosen by teacher with 

suggestions from TLT, 

curriculum based 

Planning together 

as a team 

TLT works as needed 

in lab or classroom 

Project presentations 

but no formal follow 

up 

Janice Teacher Chosen by teacher with 

suggestions from TLT, 

curriculum based 

Planning together 

as a team 

Teacher is primary 

with TLT coming in 

only on occasion 

Project presentations 

but no formal follow 

up 

Tom Teacher Chosen by teacher with 

suggestions from TLT, 

curriculum based 

Planning together 

as a team 

TLT does all the 

teaching in lab. 

Teacher generally not 

present 

Project presentations 

but no formal follow 

up 

Jerry Can be teacher, 

TLT or 

principal 

Chosen by all involved 

with suggestions from 

TLT, curriculum based 

Planning together 

as a team 

TLT works as needed 

in lab or classroom 

Project presentations 

but no formal follow 

up 

Sue TLT, for 

research 

purposes 

Chosen by all involved 

with suggestions from 

TLT, curriculum based 

Planning together 

as a team 

TLT works with the 

teacher but not in the 

classroom (not by 

choice) 

Project presentations 

but no formal follow 

up 

(table continues) 
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Table 7 (continued) 

TLT Initial Contact 

Made by 

Project Selection Project Planning Conducting Projects Follow Up 

Janet 

Craig 

TLT 

Teacher 

Chosen by teacher with 

suggestions from TLT, 

curriculum based 

Chosen by teacher with 

suggestions from TLT, 

curriculum based 

Planning together 

as a team 

Planning together 

as a team 

Teacher is primary 

with TLT coming in 

only on occasion 

TLT works as needed 

in lab or classroom 

Project presentations 

but no formal follow 

up 

Project presentations 

but no formal follow 

up 

Don 

Larry 

Teacher 

Teacher 

Chosen by teacher with 

suggestions from TLT, 

curriculum based 

Chosen by teacher with 

suggestions from TLT, 

curriculum based 

Planning together 

as a team 

Planning together 

as a team 

TLT works as needed 

in lab or classroom 

TLT works as needed 

in lab or classroom 

Project presentations 

but no formal follow 

up 

TLT and teacher to a 

reflective follow up 

after the project is 

complete 
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An examination of the process that was used by TLTs in the facilitation process 

revealed some inherent similarities. The following is a step-by-step breakdown of the 

process used by TLTs when working with teachers. 

Step by step the process would include: 

1. The teacher usually makes the initial contact. However, in some cases, the TLT 

makes first contact or an administrator makes a suggestion for a product, but the 

final decision rests with the teacher. 

2. The TLT listens as the teacher describes his or her vision of the project or of the 

curriculum that the project needs to address. 

3. The TLT suggests an appropriate technology application and provides some 

possible scenarios for project planning and implementation. 

4. The TLT and the teacher work together, establishing project objectives, goals and 

lesson plans. 

5. The TLT ensures that the equipment and software are available and working. 

6. The teacher and TLT present and implement the project together in a classroom or 

computer lab setting. In some cases, the TLT or the teacher presents the material 

alone; however all of the TLTs interviewed indicated that they had the most 

success when they worked in partnership with the teacher in the classroom. 

7. The teacher and TLT have informal on-going discussions as to project progression. 

8. At the end of the project, the students present their work to the teacher and the 

TLT. 
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The differences in process were limited more to individual situations than to 

routine practice. Tom, for example, has a schedule that does not allow for one-on-one 

work with teachers in the classroom, yet he clearly expressed that the above process was 

his preference. 

Sample Project Characteristics 

Table 8 shows the reflections of the sample group as they pertain to differing 

characteristics between successful projects and non-successful projects. 

Table 8 

Project Characteristics 

TLT Successful Projects Unsuccessful Projects 

Judy 

Janice 

Tom 

Hands on 

Multi-sensory 

Visual 

Engaging 

Captures the interest of all kids 

Hands on 

Problem solving 

Covered integrated curriculum 

Technology is used as a tool 

Visual 

Integrated projects 

Allows for student exploration 

Fits into students larger lives - has 

meaning to them 

Teacher not prepared 

Teacher did not understand 

the technology 

High frustration levels 

Teacher's negative 

perceptions of technology 

Technology used for the sake 

of technology 

Technology used incorrectly 

No focus on learning and 

teaching 

No purpose or goal 

Lack of or poor 

communication 

Non participation by the 

teacher 

(table continues) 
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Table 8 (continued) 

TLT Successful Projects Unsuccessful Projects 

Jerry Teacher directed rather than Technology fails or does not Jerry 

technology directed work as expected 

Curriculum based 

Strong technology focus 

Inquiry based 

Long term projects where the teacher 

become technology knowledgeable 

and support can fade 

Technology works as expected 

Sue Project based Not enough unassigned time 

Hands on to work with teachers and 

Constructivist in nature classes 

Rigid scheduling 

Janet Strong student involvement Difficulty in monitoring 

Class participation and discussion students 

Strong Motivation Student reading levels 

Student engagement 

Immediacy of getting results back 

Active engagement 

Discovery 

Phil K i d empowered Technology does not work as 

Technology is invisible expected 

Lack of planning 

Craig Hands on Technology not working as 

Student engagement expected 

Students finish with a sense of Access to technology 

accomplishment Time to work on projects 

Don Teacher rather than TLT is in the Projects beyond student 

driver's seat capabilities 

Allowing students to work Failing to track and support 

cooperatively and collaboratively student journey 

Larry A good fit between technology and Taking on too much 

curriculum Poor planning 

Interactive Lack of time for support 
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Currently Employed Models for Technology Integration 

Elementary Models 

The three elementary TLTs worked on significantly different models. Tom 

teaches at a standard elementary school. The school has most of its computers in a lab 

although there is one computer in each classroom and a mini-lab in the library. Teachers 

drop off their students at the lab and then take their preparation time. Tom is in charge of 

technology maintenance and works the remainder of his time in the lab. Any planning 

with teachers occurs outside regular school hours and the teacher is not present in the lab 

with Tom and the students. 

Sue teaches at a technology research school in Alberta. Teachers employed at that 

school are committed to two or three years and are required to research some aspect of 

learning and teaching, usually involving technology. The school itself is newer and better 

equipped than most of the junior high schools in the district. Sue teaches two-thirds of her 

time and does research the remaining one-third. 

The elementary school where Craig teaches, has a standard technology set up with 

some computers in the classrooms, a mini-lab in the library, and a concentrated lab of 

computers. Craig gets about 50 minutes a day to maintain the computers in the school and 

to work with teachers. Additional time is accessed through a creative project where the 

students work on technology projects with a learning team of four teachers every second 

day for about an hour. Unfortunately, in order for this to happen, limited time and 

resources forced the cancellation of the music program. At the end of the year, teachers 

voted to bring back the music program and to drop the technology. 
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TLT Obstacles and Ideas for Change. Table 9 outlines what the individual TLTs at 

elementary schools perceived to be technology obstacles and their ideas for change. 

Table 9 

TLT Obstacles and Ideas for Change - Elementary 

TLT Obstacles Ideas for Change 

Tom Time Design projects that have an impact on 

Access to technology students' lives. 

Lack of communication More access to system TLTs 

with staff Being able to work with groups of 

students and teacher over longer 

durations 

Sue Time Would like to work directly with teachers 

Access to technology and students in the classroom 

Craig Time It is too bad small schools have to choose 

Lack of positional power between one area and another 

Junior High Models 

There were two junior high schools as part of the sample and they both worked 

through a similar model. The TLTs in these schools are ultimately responsible for the 

maintenance of technology, for the vision for technology, and for helping teachers 

integrate technology into curriculum. They have administrative designations, a certain 

amount of unassigned time, and access to a small budget to aid them in these tasks. In 

both schools there are other individuals who help out when needed but there is no time 

assigned for this. 

Both TLTs advocate a model in which students attend some basic technology 

skills classes as part of the option program. For teachers there are regular professional 

development sessions. Teachers are able to access and plan for technology integration 
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one-on-one with the TLT. The TLT works closely with the teacher through all phases in 

the project and are present in the classroom while the project is being conducted. The 

ultimate goal for the TLTs is to continue their mentorship work with individual teachers 

until that teacher is able to work with less and less support over time. 

TLT Obstacles and Ideas for Change. Table 10 outlines how the individual TLTs 

at junior high schools perceived to be technology obstacles and their reflections for 

change. 

Table 10 

TLT Obstacles and Ideas for Change - Junior High 

TLT Obstacles Reflections for Change 

Phil Ongoing maintenance Teachers and students have a basic 

~ . . , , technology background and only 
Training other teachers to do his , ^ f . . 

... access the TLT for unique projects. 
position r j 
Lack of communication with staff 

Don Lack of positional power Positional power for TLTs 

Access to technology Teaching TLTs make decisions not 

Lack of freedom for students to technicians. 

access the information - too much 

security 

Senior High Models 

The three high schools that are part of the sample employ similar models, but have 

some significant differences. Perhaps the most significant difference is that Judy is not a 

certified teacher, while Jerry and Larry are. Judy is the main coordinator who works with 

a number of certified teacher mentors who, in turn, work with other teachers. 

Jerry's school has two main coordinators who work closely together. While 

Jerry's primary responsibility is to work with teachers, his counterpart, Julie, has primary 
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responsibility for technology maintenance. While I did not formally interview Julie, I 

spent a couple of hours touring the school and talking with her. As with many schools 

there are also a variety of other people on staff who assist when necessary. 

Larry's school takes a more team-based approach with several people on staff 

helping others as needed. A good example of this is a project based on geographic 

information systems. Six staff members were involved in the design and implementation. 

TLT Obstacles and ideas for Change. Table 11 outlines how the individual TLTs 

at the senior high level perceives technology obstacles and indicates their ideas for 

change. Planning time and working machines are the primary obstacles that the senior 

high TLTs perceived in the study. A l l the senior high TLTs have been thinking about the 

best way to help teachers in their schools. They feel that the old workshop model is 

simply not successful with technology and that a more hands-on approach is needed. 

Table 11 

TLT Obstacles and Ideas for Change - Senior High 

TLT Obstacles Reflections for Change 

Judy Money for hardware and Moving from a workshop model 

equipment to a mentorship model 

Time for planning and work with 

teachers 

Vandalism 

Jerry Maintenance Strong training focus 

Time for teachers Summer boot camp for new teachers 

Money Paid sessions for returning teachers 

Additional planning time 

(table continues) 
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Table 11 (continued) 

TLT Obstacles Reflections for Change 

Larry Hardware out of date 

Keeping current software 

available 

Absolutely must have working 

Move to more constructivist 

professional development model 

machines 

More time 

System Models 

Both of the system TLTs who were part of the sample group were limited in their 

influence. They only get involved at the specific request of individual teachers or by 

district school principals. System initiatives are limited due to decentralization in 

funding. However, when they do work at individual schools, they work one-on-one with 

individual teachers throughout the integration process. 

System TLTs also set up a variety of workshops that take place outside school 

hours, often during the summer months. In many cases, teachers are paid or receive 

technology credits for attending these workshops. They can apply technology credits 

towards the purchase of hardware or software for their classroom or school. In other 

cases, teachers can register for courses for a minimal fee (usually $50.00) and receive 

graduate credit. 

The system TLTs also worked closely with their state governments assisting in 

setting standards and helping to coordinate technology grant programs. These programs 

can be quite diverse in nature and many of them focus on low-income parents or high 

needs schools. 

TLT Obstacles and Reflections for Change. Table 12 shows the obstacles that 

system TLTs face and their ideas for change. The biggest obstacle seems to be finding 
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someone at each school qualified to be a TLT. Some schools simply do not have anyone 

on staff with the skills and knowledge to work effectively with technology, and training a 

teacher inside the school is difficult because of a shortage of substitute teachers in both 

districts. 

Both system TLTs look for significant change in the future. They would like to 

move away from workshops and towards more hands-on professional development. 

Table 12 

TLT Obstacles and Ideas for Change - System 

TLT Obstacles Ideas for Change 

Janice Time Technician for every building 

Senior level support Instructional support available at every 

Finding internal school school 

support Moving to in-school mentorship model 

but with district support 

More funding for schools 

Janet Finding a technology person More constructivist methodologies 

for each building New technology curriculum 

Differences in systems Quarterly training for teachers 

between elementary, junior 

and senior high. 

Survey Results 

Survey results are broken into two segments. The first is table 13 that shows the 

results from the 16 Likert scale questions and the second is the written comments that 

were written on the back of the survey sheets. 
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Likert Scale Results. 

I have arranged results from the staff surveys in a table using numbers to identify 

the questions. The numbers in Table 13 represent the number of times an item was 

chosen. For clarification on the questions please refer to Appendix G. 

Table 13 

Staff Survey Results (n = 41) 

Question 
Strongly 

Agree 
Agree 

No 

Opinion 
Disagree 

Strongly 

Disagree 
Mean / SD 

1 Currently integrate 9 26 2 4 0 3.9/0.8 

2 Understanding 20 18 2 0 1 4.4/0.6 

3 P. D. 16 23 1 1 0 4.3/0.5 

4 Project orientated 5 21 10 4 1 3.6/0.8 

5 Incorporate more 20 18 2 1 0 4.4/0.6 

6 Workshops 13 21 3 4 0 4.0/0.8 

7 Tool for class 21 17 1 2 0 4.4/0.7 

8 Child-centered 9 25 4 3 0 4.0/0.7 

9 Technology integral 11 18 6 6 0 3.8/1.0 

10 Comfortable before 1 19 3 12 6 2.9/ 1.2 

1 1 Currently comfortable 9 25 4 3 0 4.0/0.7 

12 Home computer 17 14 3 3 4 3.9/ 1.2 

13 Classroom access 24 13 3 0 1 4.4/0.6 

14 Comfortable learning 24 16 0 1 0 4.5/0.5 

1 5 Tool of learning 22 16 2 1 0 4.4/0.6 

16 Without TLT 5 20 5 10 1 3.4/ 1.0 

Attitude 

The attitude segment is probably the least accurate part of the study. If I could 

have completed pre and post surveys the results would have had more integrity. 
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Current Attitude Towards Technology. Table 14 shows the results of the six 

questions that relate to attitude. Responses generally indicated a positive attitude towards 

technology. The most telling statistic is question 15, where 92% of respondents agreed or 

strongly agreed that technology is an essential tool of learning. 

Table 14 

Current Attitude Results (n = 41) 

Question 
Strongly 

Agree 
Agree 

No 

Opinion 
Disagree 

Strongly 

Disagree 
Mean / SD 

2 Understanding 20 18 2 0 1 4.4/0.6 

10 Comfortable before 1 19 3 12 6 2.9/1.2 

11 Currently comfortable 9 25 4 3 0 4.0/0.7 

14 Comfortable learning 24 16 0 1 0 4.5/0.5 

15 Tool of learning 22 16 2 1 0 4.4/0.6 

16 Without TLT 5 20 5 10 1 3.4/1.0 

Change In Attitude Towards Technology. The results from this category, shown in 

Table 15, are somewhat conflicting. Fewer people feel that they can now, or soon will be 

able to, integrate technology into curriculum, than currently do. However, 63% of 

respondents agreed or strongly agreed that the TLT changed their practice, which could 

be interpreted as an attitude shift. 
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Table 15 

Change in Attitude Results (n = 41) 

~ Strongly . No „ . Strongly .. 
Question . Agree ~ . . Disagree „ . Mean / SD 

Agree Opinion D Disagree 

1 Currently integrate 9 26 2 4 0 3.9/0.8 

2 Understanding 20 18 2 0 1 4.4/0.6 

4 Project orientated 5 21 10 4 1 3.6/0.8 

16 withoutTLT 5 20 5 10 1 3.4/1.0 

Comfort with Technology 

Survey results shown in Table 16 indicated a 34% change in the comfort level of 

teachers after starting to work with the TLT(based on agreed or strongly agreed). 92% of 

respondents agreed or strongly agreed that they presently integrate technology more than 

in past years, and 97% agreed or strongly agreed that they were comfortable learning 

with their students. 

Table 16 

Comfort Level Before TLT Results (n = 41) 

„ Strongly . No _,. Strongly /c_ 
Question . Agree _ . . Disagree „ . Mean / SD 

Agree Opinion Disagree 
5 Incorporate more 20 18 2 1 0 4.4/0.6 

10 Comfortable before 1 19 3 12 6 2.9/1.2 

1 1 Currently comfortable 9 25 4 3 0 4.0/0.7 

14 Comfortable learning 24 16 0 1 0 4.5/0.5 

Integration of Technology and Practice 

Table 17 shows that there was a 24.4% decrease in teachers currently integrating 

technology and those who can or will soon be able to do so without the aid of the TLT. 
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9 2 % of the respondents agreed or strongly agreed that the TLT helped them to 

understand better the integration of technology into curriculum; 6 3 % agreed or strongly 

agreed that the TLT influenced them to be more project orientated, and 7 0 % agreed or 

strongly agreed that technology was an essential part of their program 

Table 17 

Integration of Technology and Practice Results (n = 41) 

Question 
Strongly 

Agree 
Agree 

No 
Opinion 

Disagree 
Strongly 

Disagree 
Mean / SD 

1 Currently integrate 9 26 2 4 0 3.9/0.8 

2 Understanding 20 18 2 0 1 4.4/0.6 

4 Project orientated 5 21 10 4 1 3.6/0.8 

5 Incorporate more 20 18 2 1 0 4.4/0.6 

9 Technology integral 1 1 18 6 6 0 3.8/1.0 

16 Without TLT 5 20 5 10 1 3.4/1.0 

Beliefs About Technology 

Teachers who responded to the survey showed significant bias towards the 

integration and use of technology (Table 18). 8 5 % agreed or strongly agreed that they 

were currently integrating technology into curriculum while 9 2 % agreed or strongly 

agreed that they integrated more than in the past. 7 0 % agreed or strongly agreed that 

technology was an integral part of their program and 9 2 % agreed or strongly agreed that 

technology is an essential tool of learning. 
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Table 18 

Beliefs About Technology Results (n = 41) 

Question 
Strongly 

Agree 
Agree 

No 

Opinion 
Disagree 

Strongly 

Disagree 
Mean / SD 

1 Currently integrate 9 26 2 4 0 3.9/0.8 

4 Project orientated 5 21 10 4 1 3.6/0.8 

5 Incorporate more 20 18 2 1 0 4.4 / 0.6 

9 Technology integral 1 1 18 6 6 0 3.8/ 1.0 

15 Tool of learning 22 16 2 1 0 4.4/0.6 

Constructivist Methodology 

Results in Table 19 show that 5 8 % of teachers in the survey agreed or strongly 

agreed that they used a child-centered approach, while 6 3 % agreed or strongly agreed 

they became more project oriented after working with the TLT. 

Table 19 

Constructivist Methodology Results (n = 41) 

Question 
Strongly 

Agree 
Agree 

No 

Opinion 
Disagree 

Strongly 

Disagree 
Mean / SD 

4 Project orientated 5 21 10 4 1 3.6/0.8 

8 Child-centered 9 25 4 3 0 4.0/0.7 

Results from Written Comments 

Project Descriptions 

The results from project descriptions can be broken into nine categories. These 

categories, along with the number of teachers whose work fell into each category, are 

described in Table 20 below. 



105 

Table 20 

Project Description 

Project Tally 

Multimedia Project 19 

Research Based (Internet and other) 12 

Teacher Professional Development 11 

Word Processing Features 10 

Teaching Tools 2 

Math Software 1 

Communication Project 1 

Note: Some projects have been slotted in more than one category 

Obstacles 

Teachers who contributed to this section of the survey identified 12 obstacles that 

they encountered while integrating technology into their work (Table 21). 

Table 21 

Obstacles 

Obstacle Tally 

Access to computers 16 

Hardware problems 12 

Personal technology knowledge 7 

Time 7 

Internet frustration 5 

Consistent software throughout the building 5 

Access to TLT 4 

Students at different levels of technology 3 

(table continues) 
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Table 21 (continued) 

Obstacle Tally 

Knowledge 1 

Students not on task 3 

Students at different levels of student reading 2 

Ability 1 

None 2 

Student absenteeism 1 

Up-to-date computer systems 1 

Perceived Student Reaction to Technology 

The vast majority of the comments relating to perceived student reaction to 

technology were positive. There were a few teachers who felt that, while students 

enjoyed and were motivated by computers, time on task was an issue. Table 22 is a 

breakdown of the comments received: 

Table 22 

Perceived Student Reaction to Technology 

Strongly Supportive Comments 

"Great, supportive cooperative." 

"They are more productive, creative and have increased risk taking. Work quality 

improved." 

"Very accepting and interested. Able to get good information. Sharp learning curve. 

"Some excel and teach me as well." 

"Very positive—tend to show off their expertise through peer and teacher 

assistance." 

"Kids are not afraid to try and fail; The majority of students have a higher comfort 

level than I do." 
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Moderately Supportive Comments 

"Some take them for granted - no problems or difficulties" 

"Fine, they like knowing more than I do." 

Reservations about Students and Technology 

"Most like computers, some resist big time and don't like using them." 

"Some are great, but many off task" 

"Grade 7s were really excited. Grade 9s did not get as excited." 

"It seems the kids know a lot or are intimidated." 

Additional Comments. Having an additional comment area allowed teachers to 

add comments and information that contributed to my understanding of teachers' 

perceptions of technology integration. The following are some sample comments: 

• "Less movement, all the tools are in front of them." 

• "A technologist must be available to support technology use in the 

classroom." 

• "Technology does not just mean computers! Any tool can be technology." 

• "Time, Time, Time! Not enough of it to make technology a priority, even 

though I am excited about the prospects." 

• "Technology does not cause project-based assignments—it is merely a tool." 

• "TLTs are helpful but not the answer. They become a crutch. Teachers need 

enhanced professional development." 

• "The technology lead teacher is the cornerstone for real change to happen." 
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CHAPTER FIVE 

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

This thesis was evoked by a personal and professional interest in helping teachers 

to better integrate technology into their classroom practices, and this study investigated 

the effectiveness of one-on-one assistance towards that integration. As my research 

progressed, it became clear that a prerequisite to understanding the effectiveness of one-

on-one help was an investigation into the methods used by a number of TLTs in their 

one-on-one work with teachers and whether in these methods there were any 

consistencies. I used a grounded theory design methodology to study potential techniques 

and perceived effectiveness of one-on-one technology mentorships. First, I reviewed the 

relevant literature to provide a starting point and a basis for comparison. Second, I 

conducted in-depth interviews with ten TLTs from a variety of backgrounds, educational 

districts and grade levels. Third, I provided a Likert-based survey, along with four open-

ended questions, to teachers working in the same schools as the TLTs. 

A close examination of the one-on-one mentorship process revealed inherent 

similarities in the ways that TLTs related to and worked with teachers. I incorporated the 

essential elements of the process into a graphical model that can be used as a guide or 

framework for TLTs wishing to implement a one-on-one methodology into their own 

practices. Teachers indicated that TLTs helped them to understand how to integrate 

technology into curriculum and that they were an invaluable support during the 

integration process. School administrators showed support for the one-on-one process by 
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providing unscheduled time for TLTs to work with teachers and by finding new sources 

of funding for technology in the school. 

As is consistent with grounded theory methodology, I conducted a final 

comparative review of the literature and my findings. Three considerations became 

apparent. (1) The findings from this study are consistent with other studies about the 

effectiveness of mentorship programs in other areas (Carr, 1999). Results from my study 

on the benefits of one-on-one technology mentorships parallel studies conducted both in 

private industry and in various educational settings. (2) Many of the core features of 

technology mentorship programs that I studied are consistent with those characteristics 

associated with other successful technology professional development programs in 

schools, especially the role of administration (Roblyer, Edwards, & Havrukuk, 1997). 

TLTs, as a whole, spoke of the importance of having active support for TLT programs, 

through funding and modeling, from school administrators, especially principals. (3) 

Characteristics of successful technology projects were constructivist in nature, supporting 

the views of Papert (1990), Jonassen (1991), and Driscoll (1994), that effective 

technology use should be constructivist in nature. Information from my study about the 

characteristics of successful technology projects indicates that constructivist principles 

and methodologies are common characteristics, showing support for this research. 

Answering the Research Question 

A better understanding of how one-on-one mentorships contribute to effective 

integration of technologies by teachers was gained through the in-depth interviews I 

conducted with selected TLTs. I investigated their roles and responsibilities, historical 
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background, the degree of administrative support they received, and their method of 

working with teachers. Teacher surveys indicated that one-on-one work with TLTs was 

effective in helping them to integrate technology into curriculum. For example, 93% of 

teacher respondents said that they have a better understanding of technology integration 

due to the efforts of TLTs and 92% of teachers integrate technology more than they have 

in the past. Comments such as "The technology lead teacher is the cornerstone for real 

change to happen," and "The technology lead teacher has played an integral part in my 

using technology embedded in curriculum," are also strong indicators that teachers with 

the support and help of TLTs have a better understanding of technology integration. 

These findings are consistent with Sherry & Lawyer-Brook (1997), who saw 

similar results in their attempt to help teachers integrate Internet-based activities into 

curriculum. The authors of this survey believed that a solid foundation of technology 

expertise was created due, at least in part, to the program they implemented and the 

support given to teachers throughout the process. 

Most of the TLTs also believed that they are making progress in moving teachers 

forward in the integration of technology through their one-on-one work. Tom's unique 

perspective of the one-on-one process as shown on page 85 of Chapter Four is worth 

noting. Experience in his previous system helped him to understand the importance of 

collaboration in the technology growth process. I sensed in him a high level of frustration 

because he believes that the model at his current school is flawed and he has seen little 

commitment by teachers to integrate technology into their classrooms. By comparison, he 

believes that the work he did in the system with teachers in schools, was very successful. 
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TLTs are asking for more time to work with teachers based on the results that 

they are experiencing. Don, a junior high TLT, believes that TLTs need a minimum of 

one period of unstructured time per day for every 300 students in the school. A 1998 

survey of 378 schools in the United States showed that, on average, TLTs spent less than 

5 hours a week helping teachers, third behind installing and maintaining equipment (5.6 

hours) and running computer classes for other teachers (5.1) hours (Anderson & Becker, 

1998). Of these 5 hours, only 1.1 is being spent working with teachers on lesson plans 

and/or curriculum integration. 

School administrations and principals seem to support the one-on-one technology 

professional development methodology as well. Gusky & Sparks (1991) made the 

assessment that the principal's positive attitude and actions can have a significant impact 

by creating an environment that nurtures and encourages professional growth in schools. 

Examples shown on pages 78 to 81 of Chapter four show the impact that principals can 

have on a TLT program. 

The 1998 survey mentioned earlier also indicated that principals who spend more 

of their time on technology issues invested more money on hardware and support than 

principals who spend less time on technology. The TLTs involved in the study indicate 

strong administrative support. Their comments outlined in Table 4 of the results chapter 

are characteristic of their perceptions. Most TLTs in the study give credit to their 

principal for the school's technological success and in two of the schools that I studied, 

the principals set the initial mandate of having technologically advanced schools; schools 

on the leading edge of technology integration: "The principal was chosen for this school 
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for his technology focus," "Administration encourages me to continue looking at the 

outside and keep us as leading edge as possible". 

Craig's school administration seems to be the one contradictory example of 

administrative support (Pages 93 and 94 of chapter four). He perceives that his work with 

teachers has had an impact in moving them towards readiness for the new technology 

curriculum implementation date, yet his time will be severely restricted next year. While 

this was a staff decision, the principal gave little verbal support during the decision 

process. Privately the principal has indicated strong support for the TLT program but has 

done little to show this support at the school level. 

System personnel have an important role to play in the technology integration 

debate as well. As indicated in chapter two, system personnel are most effective when in 

"enabling roles" (Wood, 1997). My interviews with the Janice and Janet would support 

Wood's comments. Quotes by both system TLTs (Tables 4 and 5 of the results chapter) 

show a move by districts to more school-based supportive models. This is true even when 

there are contradictory comments made from top district administrators. Table 4 showed 

that some of the comments made by top administrators in Janice's district were negative 

in context, yet the same administrators approved the development of a 1992 system-wide 

mentorship program. 

The TLTs in the study believe that they are making a difference where it really 

counts, with the students. Phil describes the difference with passion. 

We're seeing higher quality work. We're seeing more involvement. We're seeing 

more students online working on projects. And in particular our video production 

is actively engaged. I have a tough time getting out of here before 5:30. Students 

want to take the time to make projects better. 
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One-on-one coaching or mentorships can be an effective technology professional 

development tool. Researchers believe that teacher-mentoring programs can be catalysts 

for transformational change in school practice and culture (Caldwell & Carter, 1992). 

Janet, a system TLT, talked about some work that she had done through Apple computer 

and how one-on-one mentorships changed the learning curve of teachers. Without one-

on-one mentoring the curve was long and slow, but with one-on-one mentoring, teachers' 

learning curves took significant leaps forward, or, as Janet put it, "with one-on-one 

assistance, the learning curve went whoop!" 

Collaboration and cooperation seem to be the key factors in TLT's work with 

teachers. Consider the process and the consistency of the process used or articulated as a 

preferred work method by each TLT when involved in one-on-one work with teachers 

(page 90). This process considered graphically would look like the diagram presented in 

Figure 2. 

The center of the interconnected circles represents the combining of core curricula 

and the technology curriculum. The TLT works side by side with the teacher, each 

providing his or her expertise in the planning and implementing of a technology-

enhanced curriculum. The double arrow at the bottom of the diagram is an indication of 

the learning and the communication taking place between students, TLT and teacher. 

My study showed that there is a significant level of consistency among the TLTs 

and the methodology they use in incorporating one-on-one technology professional 

development into their work with teachers. None of the participating TLTs had ever taken 
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professional development or training related to working in this modality, yet the methods 

employed are surprising similar. The question arises whether this process just naturally 

occurs; when left to their own devices and when provided sufficient support from school 

administrations, do TLTs lean towards a process of one-on-one professional 

development? The data from the interviews tend to support this question, however 

considering the relative size of the sample group, no conclusive generalizations can be 

made. This could certainly be an area for further study. 

The one addition that I made to the graphical representation that is inconsistent 

with the data from my study, is the feedback arrows located on each side of the diagram. 

TLTs who were involved in the study indicated that they had no formal reflective process 

(see Table 7 in the results chapter). The arrows that I have included in the diagram show 

the importance of a formal reflective process. As indicated in chapter two, reflection is an 

essential part of the growth process (Costa, Lipton, and Wellman, 1997). While the 
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reflection process could take many forms, I would suggest that input from all 

participants, including students, is necessary for accurate assessments. 

While the mandate of this paper is to focus specifically on one-on-one 

interactions, placing these interactions in the larger school setting is worth visiting. One-

on-one interactions have a better chance for success when many of the external issues 

such as administrative support, financial restraints, time and access are addressed 

holistically with in the school setting. Considering this, I suggest the holistic school 

model presented in Figure 3. 

Figure 3: Holistic School Model 
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Backing the whole program both graphically in the model and an essential 

element in the program is a network of system level support. I believe as Metzdorf 

(1989) does, this program has a much better chance for success if it has district level 

support. The district should contribute in areas where it helps schools help themselves. I 

see them: helping to organize groups of smaller schools to work together; providing 

ongoing professional development and training to TLTs; organizing collaborative 

meetings or focus groups; providing seed money or grants to encourage schools to 

participate; set long term technology objectives; and to provide overall direction that 

allows for modifications based on schools' individual needs. 

The next level of support comes for school administrations. As we saw earlier, 

both in the literature and from the results of the study, administrative support is 

paramount to success. Administration must: set up collaborative, cooperative technology 

committees: provide sources of ongoing funding for maintenance and new technologies; 

develop or create positional power positions for TLTs; find creative ways to give 

participating teachers additional technology planning time; ensure that teachers have 

appropriate access to technology; work collaboratively with staffs to create technology 

objectives and goals; and to support the technology professional development process 

formally, verbally and though modeling. 

Mentorship 

Early in the 2000 school year, Judy, under the direction of school administration, 

conducted a school-wide survey that investigated teachers' learning preferences when 

exploring technology integration and technology use in the classroom. The survey clearly 
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indicated that the teachers in the school preferred one-on-one instruction over all other 

professional development activities. This survey led to the development of the tech-

mentor program that now forms the basis for technology professional development at that 

school. Boyce (1992) said that mentoring supports professional growth and renewal, 

which in turn empowers the involved individuals. Erikson (1963), indicated that the 

literature overwhelmingly points to benefits to the organization, the mentor, and the 

protege. The results from my study would support these comments. Mentors and the 

teachers they worked with, all indicate the positive impact that the mentor relationship 

had on each of them. Jerry, one of the senior high TLTs, talks about the effect that 

working as a mentor had on him. "I've really felt like I have been developing. I am 

getting to the point where I think on a broader scale." Phil, one of the junior high TLTs, 

indicated that the work he has done at his school has led him to enroll in an educational 

technology masters program. These sample comments exemplify the feelings and 

attitudes held by many of the TLTs and teachers involved in one-on-one technology 

professional development and thereby provide support for the numerous theories that talk 

to mentorship benefits. 

Constructivism 

Constructivism and its relationship to technology was discussed in detail earlier in 

this paper. As was shown in chapter two, many researchers advocate the use of 

constructivism in relation to technology projects; Jonassen (1995), Zucchermaglia (1991) 

and Driscoll (1994) being some of the early leaders in this line of thought. More and 

more technology curricula, such as the Alberta Information Communication 
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Technologies (ICT) curriculum, advocate the use of technology as a tool of integration 

through which students can engage in hands-on activities that are relevant to their daily 

lives: 

As technology is best learned within the context of applications, activities, 

projects, and problems that replicate real-life situations, the ICT program of 

studies is structured as a 'curriculum within a curriculum', using the core subjects 

of English Language Arts, Math, Science and Social Studies as a base. (Province 

of Alberta ICT Curriculum Document, page 1) 

In reviewing the descriptions of successful projects in my study, many of the 

characteristics indicated fall into a constructivist spectrum. Comments such as "hands-

on," "student engagement," "project orientated," and "kid empowered" are strong 

indications of constructivist-based work. Interestingly enough, many of the TLTs were 

unsure of what constructivism really was; yet it was clear that they were following 

constructivist methodologies in their work with teachers. Don is a classic example. When 

asked if he was familiar with constructivism and constructivist principles, he replied 

"no." Yet in reviewing a number of the projects that he was working on with teachers, it 

was clear that constructivist ideas were a key ingredient to the work. During the 

interview, Don highlighted a tourism project he and the class were working on. Students 

were assigned the role of minister of tourism for various countries with a goal of enticing 

people to visit their chosen country. This started as a small project that he and another 

teacher partnered on and then expanded to involve every teacher in the humanities 

department. Students were enthusiastic and completely engaged. They dressed in role, 

created recipes from a variety of cultures, and created quick time movies to promote their 

country's culture. 
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Janet, one of the system TLTs who works closely with teachers in her school 

division, is a strong advocate of constructivist-based projects. She feels that many 

teachers are afraid to work in constructivist ways because they fear a loss of control. 

Classes engaged in constructivist activities tend to be noisier and somewhat chaotic. This 

can be difficult for teachers who have taught students in quiet rows their entire careers. 

Janet feels that one of her primary roles as a TLT is to help teachers become more 

comfortable as a facilitator, not just a "giver of knowledge." 

The 1998 Teaching, Learning & Computing study (Becker & Anderson, 1998) 

found that lead teachers, those who regularly work to professionally help other teachers, 

were more likely to have teaching philosophies compatible with constructivist learning 

theory and more likely to teach in ways consistent with a constructivist philosophy. 

Similar results were shown through a study of over 4000 American teachers conducted 

by the University of California and presented in April of 2000 (Ravitz, Becker, & Wong, 

2000). This study indicated that teacher leaders were more likely to promote knowledge 

construction rather than engage in direct instruction. These lead teachers tended to 

develop instructional practices, both with and without technology, that were theoretically 

tied to their constructivist philosophy. More to the point, these lead teachers integrated 

computer technology into their classrooms in ways that supported meaningful thinking 

and involved collaborative project work and sharing of ideas with their peers. 

Limitations of the Study 

Any generalizations applied to TLTs as a group would be inaccurate. My study 

focused on TLTs who are or were at one time involved in one-on-one work with teachers 
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on the integration of technology into curriculum. Additionally, while my study 

encompassed a wide geographical scope, individuals seeking to use the information 

gleaned from this survey need to consider the small sample size before applying the 

information to different situations. 

Recommendations for Professional Practice 

Recommendations for School Administrators 

I think it is important for school administrators to understand that while one-on-

one technology professional development programs can be an effective method of 

helping teachers grow in their use and integration of technology, they are not a complete 

solution. Tech-mentorships (as they were called in Judy's school) are one piece of a 

technology puzzle that must be in place for success. Obstacles such as maintenance, 

access, and time, must be addressed as part of the puzzle. To do this, a holistic program 

should be designed that could and should include one-on-one support for teachers. 

If administrators do wish to embark on a one-on-one based technology 

professional development program, they need to be an integral part of the process. It is 

their support for the program and for the TLTs involved that will mean the difference 

between success and failure. Results from this investigation have clearly shown the 

importance of school administrators' support, especially that of the principal. Based on 

comments provided by the TLTs I interviewed and the school staffs I surveyed, the 

following are some supporting actions that school administrators should consider: 

1. Provide enough time for the TLT to work with teachers, 
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2. Ensure that the primary mandate of the TLT is work with teachers, 

3. Provide TLTs an administrative designation to give them formal support recognition, 

4. Encourage TLTs to expand their sphere of influence and get other teachers involved 

in the program, 

5. Work with other schools and the system to create a network of technical support, so 

that TLTs may focus on teaching and learning, 

6. Support professional development opportunities to keep your TLTs current and 

cutting edge, 

7. Work with parents, students and staff members to address technology funding issues; 

8. Work with the TLT and a committee of staff members to create a school technology 

plan that addresses all aspects of technology use in the school; and 

9. Model the use and integration of technology in your own work. 

Recommendations for TLTs 

I would make two recommendations for TLTs based on this research. First, they 

should focus their work on the teachers, not on the technology. The investigation clearly 

showed that successful projects using one-on-one relationships were based on 

collaboration, communication, and cooperation between the TLT and the teacher. TLTs 

should learn to listen, guide and facilitate rather than dictate, with a posture orientated 

towards what can be done rather than what cannot. 

Second, TLTs should not isolate themselves. They should look for staff members 

who are willing to learn and be part of the process. TLTs in the study who created a 
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network of technology-minded teachers throughout the school, had more time to spend 

with teachers who really needed their assistance. In addition, if the TLT is transferred or 

leaves the school, there are other qualified individuals to till the gap. The goal should be 

to create a cascading model that permeates the school and builds technology skills and 

knowledge throughout. TLTs need to create programs that encourage teachers to help 

themselves. Day-to-day integration and minor computer troubleshooting should be within 

every teacher's capabilities. To continue to keep technology the specialty of a few 

individuals will retard the integration process. I would liken the process to the history of 

literacy; people who were unable to read were at a distinct disadvantage to those who 

could. People who could not read were sometimes even viewed as second-class citizens. 

Knowledge is a powerful tool and teachers need to move forward in their use and 

knowledge of technology. TLTs should be the guides along the path - not the "givers of 

knowledge." 

Recommendations for Staff Members 

For many teachers, reluctance to integrate technology is based on mistrust. They 

are worried that it will not work as expected or that it will break down in the middle of a 

lesson. Having the TLT available and collaborating with the teacher before, during and 

after the project will help minimize those fears. As well, teachers should not be afraid to 

model life-long learning to students, and show them that in many cases, the teacher is a 

learner just as they are, and that many times students have something that they can teach 

the teacher. 

The investigation has shown support for a constructivist-based technology curriculum. 
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Traditional front-of-class teachers may have difficulty with the openness and sometimes-

chaotic atmosphere generated by constructivist projects. Teachers who answered the 

survey indicated that students who are engaged in meaningful, hands-on projects are 

highly motivated, enthusiastic and passionate about their work. 

Recommendations for Further Research 

Further research into TLT mentorships is warranted. In-depth longitudinal studies 

of the mentorship process that investigate the long-term impact of one-on-one 

mentorships would be appropriate. I also see a need for studies that compare one-on-one 

mentorships with other methodologies that TLTs use in their work with teachers. 

Research could also be extended to further investigate the impact that one-on-one 

mentorships have on students, both in the short term and the long term. While my study 

used teacher perceptions as the foundation of the research, studies that employ more 

quantitative explorations would provide logistical data to apply to the one-on-one 

process. 

More research could be addressed to the field of constructivist methodologies in 

the area of one-on-one project work. Results from my study indicated that the most 

successful projects were constructivist in nature. Further research could expand on 

Papert's (1990) research on constructivist-based projects and complete further 

investigations into the impact that TLTs have on both the planning and implementation 

process. 

Constructivist principles are also becoming key components of technology 
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professional development. Future research could extend the work of Sparks and Hirsh, 

(1997) who are advocates of constructivist technology professional development as a 

methodology to aid teachers into more constructivist practices in the classroom. Research 

could explore one-on-one professional development from a constructivist point of view in 

a quantitative or qualitative investigation. 

Future research could also delve into administrative support. Many researchers, 

such as Behling (1981) and Curran (1982), have shown the important role principals play 

in the success of professional development activities in their schools. TLTs in my study 

indicated the importance of principals' support in the success of TLT programs. My study 

also showed that principals, through their actions, were supportive of TLTs. Research 

with principals as the prime subjects in a technology professional development study 

could provide insights into supporting one-on-one mentorships. 

In general, technology professional development through one-on-one mentorships 

is under researched, particularly quantitative research. Most studies that involve 

technology professional development, especially in the area of one-on-one coaching or 

mentorship, are qualitative in nature, including mine. Stronger statistical evidence 

showing benefits to student and teacher growth is needed. 

Conclusion 

This study about one-on-one technology professional development has both 

theoretical and practical implications. TLTs can make a significant impact on helping 

teachers better integrate technology into curriculum. Many teachers have a fear of 
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technology, and TLTs are somewhat like magicians, magically enabling technology. 

One-on-one technology mentorships help take the mystery out of technology and make it 

accessible to teachers. Teachers learn to use technology as a tool of learning. Over time 

the TLT is needed less and less by individual teachers, and support is faded away 

gradually as teachers become more secure and self reliant with technology use. 

The investigation indicated that many TLTs work through a collaborative process 

where they and teachers are partners in the learning process. The teacher is both content 

expert and learner while the TLT uses his or her knowledge of technology to suggest 

appropriate applications. Working together in the classroom, the TLT and the teachers 

tend to work through constructivist or hands-on projects that allow students to explore 

concepts through the benefits of technology. 

Administrative support is a key ingredient to the success of one-on-one 

technology professional development. All of the TLTs in the study make clear statements 

as to how the support of their principal has been a strong enabling factor to the success of 

their work with teachers. Principals and TLTs work together to find holistic solutions to 

the many obstacles that schools face in providing access to technology and technology 

support for teachers. 

I started out the journey by stating the hypothesis that the use of one-on-one help 

at the school level is an effective professional development innovation for helping 

teachers learn how to integrate technology effectively into their curricula. The 

investigation helped me to better understand the holistic nature of technology in schools 



and the amount of team effort and support that is needed for technology integration to be 

effective and successful. 



127 

REFERENCES 

Alberta Government. (2000). Information Communication Curriculum. Available online 

at: http://www.learning.gov.ab.ca/ict/pofs.asp. 

Anderson, R. E., & Becker H. J. (1998). Instructional technology investments in U.S. 

schools: The national survey of computer technology and instructional reform. 

Available online at: 

http://www.gse.uci.edu/doehome/deptinfo/faculty/becker/aera00/poster_19/index. 

htm. 

Barron, A. E., & Orwig, G. W. (1993). New technologies of education. Englewood, CO: 

Libraries Unlimited. 

Barth, R. (1990). Improving schools from within. San Francisco: Jossey-Bass Publishers. 

Becker, H. J. (2000, July). Findings from the teaching, learning, and computing survey: 

Is Larry Cuban right? Revision of a paper written for the January, 2000 School 

Technology Leadership Conference of the Council of Chief State School Officers, 

Washington, D.C., University of California, Irvine. 

Bellanca, J. (1995). Designing professional development for change: A systemic 

approach. Palatine, IL: IRI/Skylight Publishing. 

Behling, H. E. (1981). What recent research says about effective schools and effective 

classrooms. Chelonsford, MD: Update Northeastern Region Exchange. 

Berman, P., & McLaughlin, S. (1978). Implementing and sustaining innovation: Federal 

programs supporting educational change: Vol. 8. Santa Monica, CA: Rand 

Corporation. 

Berman, P., & Pauley, E. W. (1975). Factors affecting change agent projects: Federal 

programs supporting educational change: Vol. 2. Santa Monica, CA: Rand 

Corporation. 

Birkerts, S. (1994). The Gutenberg elegies: The fate of reading in an electronic age. New 

York: Fawcett Columbine. 

Boyce, R. (1992). Lessons learned about mentoring. In M. D. Sorcinelli & A. E. Austin 

(Eds.), Developing new and junior faculty: New directions for teaching and 

learning, no. 50 (pp. 51-71). San Francisco: Jossey-Bass. (ERIC Document 

Reproduction Service No. EJ 448 766). 

Boyd, E. N. (1997, July-August). Training-on-demand: A model for technology staff 

development. Educational Technology, 37, (4), 46-49. 

http://www.learning.gov.ab.ca/ict/pofs.asp
http://www.gse.uci.edu/doehome/deptinfo/faculty/becker/aera00/poster_19/index


128 

Bull B., & Buechler, M. (1996). Learning together: Professional development for better 

schools. Bloomington: Indiana Education Policy Center. 

Caldwell, B. J. & Carter, E. M. A. (Eds.). (1992). The return of the mentor: Strategies for 

workplace learning. London: Falmer Press. 

Calgary Board of Education. (1998). The quality learning: Work in progress. 

Unpublished. 

Carr, R. A. (1998). The status of mentoring in corporate Canada. Compass. Winter 1999. 

Carr, R. A. (1999). Dancing with roles: Differences between a coach, a mentor and a 

therapist - Similarities overshadow differences. Compass. Winter 1999. 

Carr, R. A. (1999). Coaching Conference Report. Available online at: 

http://www.mentors.ca/Docs.html. 

Carmichael, H. D., Burnett, J. D., Higginson, W. C, Moore, B. G., & Dollard, D J. 

(1985). Computers, children and classrooms: A multi-site evaluation of the 

creative use of micro computers by elementary school children. Toronto: Ontario 

Ministry of Education, Queen's Printer. 

Chamberlin, L. J. (1971). Effective instruction through dynamic discipline. Columbus, 

OH: Charles E. Merrill. 

Clark, R. (1983). Reconsidering research on learning from media. Review of Educational 

Research, 53(4), 445-449. 

Clark, R. (1985). Evidence for confounding in computer-based instruction studies: 

Analyzing the meta-analysis. Educational Communications and Technology, 

33(4), 249-262. 

Clark, R. (1991). When researchers swim upstream: Reflections on an unpopular 

argument about learning from media. Educational Technology, 31(2), 34-40. 

Clark, R. (1994). Media will never influence learning. Educational Technology, Research 

and Development, 42(2), 21-29. 

Cohen, M., & Riel, M. (1989). The effect of distant audiences on students' writing. 

American Educational Research Journal, 26(2), 143-159. 

http://www.mentors.ca/Docs.html


129 

Confrey, J. (1995). How compatible are radical constructivism sociocultural approaches 

and social constructivism? In L. Steffe & J. Gale (Eds.), Constructivism in 

Education (pp. 459-486). Hillsdale, NJ: Lawrence Erlbaum Associates. 

Cooper, C, & Boyd, J. (1994). Collaborative approaches to professional learning and 

Reflection. Launceston, Tasmania: Global Learning Communities. 

Copeland, W. D. (1982). Laboratory experiences in teacher education. In H. E. Mitzel 

(Ed.), Encyclopedia of Educational Research: (Vol. 2, 5th ed. pp. 1008 - 1019). 

New York: Free Press. 

Costa A. L., Lipton, L., & Wellman, B. (1997). Shifting rules, shifting roles: 

Transforming the work environment of support learning. In S. D. Caldwell 

Professional development in learning-centered schools (pp. 92-112). Oxford, OH: 

National Staff Development Council. 

Covey, S. (1989). The seven habits of highly effective people: Powerful lessons in 

personal change. New York: Simon and Schuster. 

Crandall, D. P. (1983). The teacher's role in school improvement. Educational 

Leadership, 41(3), 6-9. 

Crandall, D. P., & Loucks. S. F. (1983). People, policies, and practices: Examining the 

chain of school improvement. A Road map for School Improvement: Vol. X. 

Andover, MA: The Network. 

Creswell, J. W. (1998). Qualitative inquiry and research design: Choosing among five 

traditions. Thousand Oaks: Sage. 

Cunningham, D. J. (1987). Outline of an education semiotic. American Journal of 

Semiotics, 5, 201-216. 

Curran, E. A. (1982). If the object is learning? American Education, 18, pp.15-18. 

DeWert, M & Cory S. (1998). Educators go to scout camp for technology-enhanced 

learning. Journal of Staff Development, 19(\) (pp. 32-38) 

Dey, I. (1999). Grounding grounded theory: guidelines for qualitative inquiry, Academic 

Press, San Diego. 

Dirkx, R. & Lavin, J. (1995). Assumptions about the adult learner. Nebraska Institute for 

the Study of Adult Literacy. Available online at: 

http://archon.educ.kent.edu/~nebraska/curric/ttiml/aaal.html. 

http://archon.educ.kent.edu/~nebraska/curric/ttiml/aaal.html


130 

Driscoll, M..P. (1994). Psychology of learning for instruction. Boston: Allyn and Bacon. 

Dwyer, D. (1995). Learning for the 21st Century: Lessons from Apple Classrooms of 

Tomorrow, Proceedings of the International Conference on Computers in 

Education, Ed. Jonnassen,D., and McCalla, G, Singapore; December 5-8. pp 1-11 

Education Week (1998). Technology Counts '98 (October, 1998). Available online at: 

http://www.edweek.org/sreports/tc98/tchome.htm. 

Education Week (1999). Technology Counts '99 (October, 1998). Available online at: 

http://www.edweek.org/sreports/tc99/. 

Erikson, E. H. 1963. Childhood and Society. (2nd ed.) New York: Norton. 

Feiman-Nemser, S. (1996). Teacher Mentoring: A critical review. Clearinghouse on 

Teaching and Teacher Education (ERIC) ED397060. 

Fitch, M. E. & Kopp, O. W. (1990). Staff development for the practitioner. Springfield, 

IL: Charles C. Thomas. 

Fitzpatrick, K. (1995). An outcomes-based systems perspective on establishing curricular 

coherence. In J. A. Beane (Ed.), Toward a coherent curriculum. Alexandria, VA: 

ASCD. 

Fritz, R. (1989). The path of least resistance. New York: Fawcett Columbine. 

Fullan, M. G. (1982). The meaning of educational change. Toronto: Ontario Institute for 

the Study of Education (OISE) Press. 

Fullan, M. G. (1987). Implementing the implementation plan. In Wideen, M. and 

Andrews, I., eds, Staff development for school improvement, ch 15. Philadelphia: 

The Falmer Press. 

Fullan, M. G. (1991). The new meaning of educational change. New York: Teachers 

College Press. 

Fullan, M. G. (1995). Broadening the concept of teacher leadership. Paper prepared for 

the National Staff Development Council, New Directions. 

Fullan, M. G., Anderson, S., & Newton, E. (1986). Support systems for implementing 

curriculum. (Toronto: OISE Pr. and Ontario Govt. Bookstore, 1986). 

Gable, R. & Rogers, V. (1987). Taking the terror out of research. Phi Delta Kappan, 69, 

690-695. 

http://www.edweek.org/sreports/tc98/tchome.htm
http://www.edweek.org/sreports/tc99/


131 

Gage, N. L., & Needels, M. C. (1989). Process-product research on teaching: A review of 

criticisms. Elementary School Journal, 89(3), 253-300. 

Garrett, N. (1QQ1). Technology in the service of language learning: Trends and issues. 

Modern Language Journal, 75(1), 74-101. 

Gersten, R., Carnine, D., Zoref, L., & Cronin, D. (1986). A multi-faceted study of change 

in seven inner-city schools. The Elementary School Journal, 86(3), 257-276. 

Gibbons, M, & Norman, P. (1987). An integrated model for sustained staff development. 

In M. F. Wideen & I. Andrews (Eds.), Staff development for school improvement: 

A focus on the teacher (pp. 103-111). New York: The Falmer Press. 

Glaser, B. & Strauss, A. (1967). The discovery of grounded theory: Strategies for 

qualitative research. Chicago: Aldine. 

Glennan, T. K. & Melmed A. (1995). Fostering the use of educational technology: 

Elements of a national strategy. Available online at: 

http://www.rand.org/publications/MR/MR682/MR682.html. 

Goodlad, J. I. (1984). A place called school. New York: McGraw-Hill. 

Grimmett, P. (1988). The nature of reflection and Schon's conception in perspective, in P. 

P.Grimmett & G. L. Erickson, eds., Refection in Teacher Education , (pp. 5-15). 

New York: Teachers Press. 

Guskey, T. R. (1986). Staff development and the process of teacher change. Educational 

Researcher, 15(5), 5-12. 

Guskey, T. R., & Sparks, D. (1991). What to consider when evaluating staff 

development. Educational Leadership, 49(3), 73-76. 

Hall, G., & Hord, S. (1986). Configurations of school-based leadership teams. Austin, 

TX: The University of Texas, Research and Development Center for Teacher 

Education. 

Heide, A., & Henderson, D. (1994). The technological classroom: A blueprint for success 

(Page 5). Toronto, Canada: Irwin Publishing. 

Henderson, E., & Perry G. (1981). Change and development in schools. London: 

McGraw-Hill. 

Hitt, W. (1994). The leader-manager. Columbus, OH: Battelle Press. 

Holzman, M. (1993). What is systemic change? Educational Leadership, 51(1), 1-18. 

http://www.rand.org/publications/MR/MR682/MR682.html


132 

Huberman, M., & Miles, M. (1984). Innovation up close. New York: Plenum. 

Jackson, P. W. (1971). Old dogs and new tricks: Observations on the continuing 

education of teachers. In L. J. Rubin (Ed.), Improving in-service education: 

Proposals and procedures f o r change (pp. 19-36). Boston, MA: Allyn and Bacon. 

Johnson, D. W., Maruyama, G., Johnson, R., Nelson, D., & Skon, L. (1981). Effects of 

cooperative, competitive, and individualistic goal structures on achievement: A 

meta-analysis. Psychological Bulletin, 89, 47-62. 

Johnson, R., Johnson, D., & Stanne, M. (1986). Comparison of computer-assisted 

cooperative, competitive and individualistic learning. American Educational 

Research Journal, 23(3), 382-92. 

Jonassen, D.H. (1991). Objectism vs. constructivism: Do we need a new philosophical 

paradigm shift? Educational Technology: Research & Development, 39(3) 

Jonassen, D. H. (1995). Supporting communities of learners with technology: A vision 

for integrating technology with learning in schools. Educational Technology, 

35(4), 60-63. 

Joyce, B., & Showers B. (1982). The coaching of teaching. Educational Leadership, 

40(1), 410 -414. 

Joyce, B., & Showers B. (1988). Student achievement through staff development. New 
York: Longman. 

Joyce, B., & Showers B. (1995). Student achievement through staff development: 

Fundamentals of school renewal. New York: Longman. 

Kealy, W., & Mullen, C. (1996). Re-Thinking Mentoring Relationships'. Paper presented 

at the Annual Meeting of the American Educational Research Association, New 

York, NY. (ERIC Document Reproduction Service No. ED 394 420). 

Kemmis, S. (1987). Critical reflection. In M. F. Wideen & I. Andrews (Eds.), Staff 

development for school improvement: A focus on the teacher (pp. 73-90) New 

York: The Falmer Press. 

Kerka, S. (1998). New Perspectives on Mentoring. Available online at: 

http://ericacve.org/docs/mentorl94.htm. Eric Digest No. 194. 

Knowles, M. (1975). Self-directed learning: A guide for learners and teachers. New 

York: Cambridge. 

http://ericacve.org/docs/mentorl94.htm


133 

Knowles, M. (1978). The adult learner: A neglected species. Houston: Gulf. 

Knowles, M. (1984). Andragogy in action. San Francisco: Jossey-Bass. 

Knowles, M. (1986). The Adult Learner: A Neglected Species. Houston: Gulf Publishing. 

Kozma, R. (1991). Learning with media. Review of Educational Research, 61(2), 179-

211. 

Kozma R. (1994). Will media influence learning? Reframing the debate. Educational 

Technology, Research and Development, 42(2), 5-17. 

Kulik C C, Kulik J. A., & Bangert-Downs, R. L. (1985). Effectiveness of computer-

based education in elementary schools. Computers in Human Behavior, 1(1991) 

59-71. 

Kulik, C. C., Kulik, J. A., & Shwalb, B. J. (1986). The effectiveness of computer-based 

education. Journal of Educational Computing Research, 2(2), 235-252 

Krupp, J. A. (1980). A phenomenological study of teacher perceptions of life 

developmental changes as related to in-service behaviors and needs. Unpublished 

doctoral dissertation, University of Connecticut, Storrs. 

Lewin, K. (1946). Action research and minority problem. Journal of Social Issues, 2 

(3), 34-46. 

Little, J. W. (1981). The power of organizational setting: School norms and staff 

development. Paper presented at the annual meeting of the American Educational 

Research Association. Los Angeles, C A 

Little, J. W. (1987). Teachers as colleagues. In V. Richardson-Koehler (Ed.), Educators' 

handbook: A research perspective (491-510). New York: Longman. 

Little, J. W. (1989). The persistence of privacy: Autonomy and initiative in teachers' 

professional relations. Paper presented at the annual meeting of the American 

Educational Research Association, San Francisco. 

Little, J. W. (1990). The mentor phenomenon and the social organization of teaching. In 

C.B. Cazden (Ed.), Review of research in education, 16, 297-351. Washington, 

DC: American Educational Research Association. 

Little, J. W. (1993). Teachers' professional development in a climate of educational 

reform. Educational Evaluation and Policy Analysis, 15(3), 129-151. 



134 

Loucks-Horsley, S. (1989). Managing change: A n integral part of staff development. 

Available online at: 

http://www.enc.org/topics/change/resources/readings/documents/0,1946,ACQ-

137039-7039,00.shtm. 

Loucks-Horsley, S., & Hergert, L. F. (1985). An action guide to school improvement. 

Alexandria, VA: Association for Supervision and Curriculum Development. 

Loucks-Horsley. S., Harding, C. K., Arbuckle, M. A., Murray, L. B., Dubea, C, & 

Williams, M. K. (1987). Continuing to learn: A guidebook f o r teacher 

development. Oxford, OH: National Staff Development Council. 

MacArthur, C, Peterson, D., Kercher, M., Malouf, D., Pilato, V., & Jamison, P. 

(1993). Mentoring: An approach to technology education for teachers, 

executive overview. Washington D.C: U. S. Department of Education. 

McNamara, E., Grant, C. & Wasser, J. (1998). Using Technology to Support Systemic 

Education Reform. Available online at: 

http://modelschools.terc.edu/modelschools/HMSPHome.cfm. 

Maeroff, G. I. (1993). Team building for school change: equipping teachers for new 

roles. New York: Teachers College Press, 1993. 

Manno, B. V. (1994, June). Outcome-based education: Miracle cure or plague? Hudson 

Institute Briefing Paper Number 165. 

Marczely, B. (1996). Personalizing professional growth: Staff development that works. 

Thousand Oaks, CA: Corwin Press. 

McKay, J. A. (1992). Professional development through action research. Journal of Staff 

Development, 75(1), 18-21. 

McLaughlin, M. W., & Marsh D. D. (1978). Staff development and school change. 

Teachers College of Record, 80(\), 69-94. 

Metzdorf, J. 1989. District-level staff development. In Staff development: A handbook of 

effective practices, edited by Sarah DeJarnette Caldwell. Oxford, Ohio: National 

Staff Development Council, 14-25. 

Mevarech, Z. R., Stern, D., & Levita, I. (1987). To cooperate or not to cooperate in CAI: 

That is the question. Journal of Educational Research, 80, 164-167. 

Meyer, J., Cohen, E., Burnetii, F., Molnar, S., & Lueders-Salmon, E. (1971). The impact 

of the open-space school upon teacher influence and autonomy: The effects of an 

http://www.enc
http://modelschools.terc.edu/modelschools/HMSPHome.cfm


135 

organizational innovation. Technical Report No. 21. Center for the Research and 

Development in Teaching, Stanford, CA. 

Moersch, C. (1995). Levels of technology implementation (LoTi): A framework for 

measuring classroom technology use. Learning and Leading with Technology, 

25,(3), 40-42. 

Mo l l , M. (1997). Tech high. Ottawa, ON: Fernwood Publishing. 

Niemiec, R., & Walberg, H. J. (1987). Comparative effects of computer-assisted 

instruction: A synthesis of reviews. Journal of Educational Computing Research 

5(1), 19-37 

Norman, D. A. (1998). The invisible computer. London: The MIT Press. 

Office of Technology Assessment. (1995). Teacher and technology: Making connections. 

US Congress. 

Olsen, D. (1985). Computers as tools for the intellect. Educational Researcher, 14(5), 5-

8. 

O'Neil, J. (1993). Turning the system on its head. Educational Leadership, 57(1), 8-13. 

O'Neil J. (1994). Aiming for new outcomes: The promise and the reality. Educational 

Leadership, 57(6), 6-10. 

Orlich, D.C. (1989). Staff development: Enhancing human potential. Boston, MA: Allyn 
and Bacon. 

Pandit, N. (1996). The Creation of Theory: A Recent Application of the Grounded 

Theory Method. The Qualitative Report, Volume 2, Number 4, December, 1996 

Available online at: http://www.nova.edu/ssss/QR/QR2-4/pandit.html. 

Papert, S. (1990). Constructionist learning. Idit Harel, Editor, MIT Media Laboratory, 

Cambridge, M A (1990). 

Papert, S. (1996). The connected family: Bridging the digital generation gap. Atlanta, 

GA: Longstreet Press. 

Perry, L. J. (1984, Summer). W.C.U. MicroNet: A state network for linking secondary 

science and math classrooms. Journal of Computers in Mathematics and Science 

Teaching, Summer, 16-18. 

Piaget, J. (1954). The construction of reality in the child. New York: Ballantine Books. 

Piaget, J. (1973). To understand is to invent. New York: Grossman. 

http://www.nova.edu/ssss/QR/QR2-4/pandit.html


136 

Postman, N. (1992). Technopoly. New York: Vintage Books. 

Ravitz, J., Becker, H., & Wong, Y. (2000). Constructivist compatible beliefs and 

practices among U.S. teachers. Center for Research on Information Technology 

and Organizations, University of California, Irvine, and University of Minnesota. 

Available online at: 

http://ww.crito.uci.edu/TLC/FrNDINGS/REPORT4/startpage.html 

Resnick, L. B. (1989). Developing mathematical knowledge. American Psychologist, 44: 

62-169. 

Rich, S. (1983). On becoming teacher experts: Teacher-researchers. Language Arts, 

19(2), 11-18. 

Riel, M. M., & Becker, H. J.(2000). The beliefs, practices, and computer use of teacher 

leaders. Paper presented at the 2000 meetings of the American Educational 

Research Association Available online at: 

http://www.crito.uci.edu/tlc/findings/aera/aera.htm. 

Roberts, A. (1999). Homer's Mentor: Duties Fulfilled or Misconstrued? Available 

online at: http://www.mentors.ca/Projects/homers_mentor.pdf. 

Robertson, E. B., Ladewig, B. H., Strickland, M. P., & Boschuna, M. D. (1987). 

Enhancement of self-esteem through the use of computer-assisted instruction. 

Journal of Educational Research, 79(1), 5-11. 

Roblyer, M. D., Castine, W. H., & King, F. J. (1988). Assessing the impact of computer-

based instruction: A review of recent research. New York: Haworth Press. 

Roblyer, M. D., Edwards, J., & Havriluk, M. A. (1997). Integrating educational 

technology into teaching. Columbus, OH: Merrill. 

Rockhill, A. (2000). What is Mentoring? The Mentor Exchange. Available online at: 

http ://www. mentorsforum. co. uk/cOL 1 /tool s. htm. 

Rubin, L. J. (1984). Artistry in teaching. New York: Random House. 

Salomon, G. (1988). Artificial intelligence in reverse: Computer tools that turn cognitive. 

Journal of Educational Computing Research, 4, 123-140. 

Salomon, G. (1991). Learning: New conception, new opportunities. Educational 

Technology, 57(6), 41-44. 

http://ww.crito.uci.edu/TLC/FrNDINGS/REPORT4/startpage.html
http://www.crito.uci.edu/tlc/findings/aera/aera.htm
http://www.mentors.ca/Projects/homers_mentor.pdf


137 

Schlechter, T. (1990). The relative instructional efficiency of small group computer-

based training. Journal of Educational Computer Research, 6(3): 329-341. 

Schlesinger, A. M.. (1986). The cycles of American history. Boston, MA: Houghton 

Miff l i n . 

Schon, D. (1987). Educating the reflective practitioner. Presented at thel987 meeting of 

the American Educational Research Association. Washington, DC. Available 

online at: http://hci.stanford.edu/other/schon87.htm. 

Senge, P. (1990). The fifth discipline: The art and discipline of the learning organization. 

New York: Doubleday. 

Sherry, L. & Lawyer-Brook, D. (1997). The Boulder Valley internet project: Teachers 

mentoring teachers. ERIC Database ED 407393. 

Shelton, M., & Jones, M. (1996, October). Staff development that works! A tale of four 

Ts. N A S S P B u l l e t i n , 8 0 ( 5 8 2 ) , 9 9 - 1 0 5 . 

Shoemaker, J., & Fraser, H.W. (1981). What principals can do: Some implications from 

studies of effective schooling. Phi Delta Kappan, 63, 178-182. 

Showers, B. (1983). Transfer of training: The contribution of coaching. Eugene, OR: 

University of Oregon, Center for Educational Policy and Management. 

Showers, B. (1985). Teachers coaching teachers. Educational Leadership, 43(8), 43-48. 

Shroyer, M. G. (1990). Effective staff development for effective organization 

development. Journal of Staff Development, 11(1), 2-6. 

Simmons, J. (1985). Exploring changes in teacher thought as they do action research in 

their classrooms: Strengthening the link between research and practice. Paper 

presented at the Annual Conference of National Staff Development Council, 

Denver, 1985. 

Smylie, M. A., & Conyers, J. G. (1991). Changing conceptions of teaching influence the 

future of staff development. Journal of Staff Development, Winter, 12(\), (pp. 12-

16). 

Sparks, D. (1983). Synthesis of research on staff development. Educational Leadership, 

41 (3), 65-72. 

Sparks D. (1997). School reform requires a new form of staff development. In S.D. 

Caldwell (Ed.), Professional development in learning-centered schools, Oxford, 

OH: National Staff Development Council. 

http://hci.stanford.edu/other/schon87.htm


138 

Sparks, D., & Hirsh, S. (1997). A new vision f o r staff development. Oxford, OH: National 

Staff Development Council. 

Sparks, D., & Loucks-Horsley, S. F. (1990). Five models of staff development. Oxford, 

OH: National Staff Development Council. 

Sparks, D., & Simon, J. (1989). Inquiry-oriented staff development. Oxford, OH: 

National Staff Development Council. 

Stager, G. (1995). Laptop schools: Lead the way in professional development. 

Educational Leadership, October, 78-81. Available online at: 

http://www.stager.org/articles/edleadership.html. 

Stallings, J. A. (1989). School achievements effects and staff development: What are 

some critical factors? Paper presented at the annual meeting of the American 

Educational Research Association. 

Steinberg, Laurence. (1996). Beyond the classroom: Why school reform has failed and 

what parents need to do. New York: Simon & Schuster. (ERIC Document No. 

ED398346) 

Strommen, E. F., & Lincoln, B. (1992). Constructivism, technology, and the future of 

classroom learning. Available on line at: 

http://www.ilt.columbia.edu/kl2/livetext/docs/construct.html 

Sturtevant, M. (1990). Computers more than a teaching tool. FWTAO Newsletter, 9(2), 

32-34 

Technology Counts (2001). Education PFee£/MDR/Harris Interactive Poll of Students and 

Technology, 2001. Available online at: http://www.edweek.org/sreports/tc01/. 

Vygotsky, L. S. (1978). Mind in society: The development of higher psychological 

processes. Cambridge, MA: Harvard University Press. 

Walter and Duncan Gordon Charitable Foundation. (1995). The seeds of change: The 

Manitoba school improvement program. Toronto: Author. 

Webster, W. E. (1994). Voices in the Hall: High School Principals at Work. ED381898. 

Wheatly, G. H. (1991). Constructivist perspectives on science and mathematics learning. 

Science Education, 75(1), 9-21. 

Withall J., & Wood, F. (1979). Taking the threat out of classroom observation and 

feedback. Journal of Teacher Education, 30(1), 55-58. 

http://www.stager.org/articles/edleadership.html
http://www.ilt.columbia.edu/kl2/livetext/docs/construct.html
http://www.edweek.org/sreports/tc01/


139 

Wild, M. (1993). Pre-service information technology programs for information 

technology: An effective education? Journal of Information Technology for 

Teacher Education, 4(\), (pp. 7-20). 

Wohlstetter, P. (1995). Getting school-based management right: What works and what 

doesn't. Phi Delta Kappan, 77(1), 22-26. 

Wood, F. H., & Thompson, S. (1981). Guidelines for better staff development. 

Educational Leadership, 37, 374-378. 

Wood, F. H. (1997). New roles for central office administration in school-based change 

and staff development. In S.D. Caldwell (Ed.), Professional development in 

learning-centered schools (p. 66), Oxford, OH: National Staff Development 

Council. 

Wright, W. (1991). International group work: Using a computer conference to invigorate 

the writing of your students. In W. Wresch (Ed.), The English classroom in the 

computer age (pp. 100-103). Urbana, IL: National Council of Teachers of 

English. 

Zucchermaglia, C. (1991, May). Toward a cognitive ergonomics of educational 

technology. Paper presented at the N A TO Advanced Research Workshop on The 

Design of Constructivist Learning Environments, Leuven, Belgium. 



140 

APPENDIX A 

Differences Between Mentor, Coach and Therapist 

Criteria Mentor Coach Therapist 

General Purpose, 
Focus and Goal 

Most often includes an exchange of 
wisdom, support, learning, or 
guidance for the purpose of personal, 
spiritual, career or life growth; 
sometimes used to achieve strategic 
business goals; content can be 
wide-ranging 

Typically result, performance, 
success or goal-directed with 
emphasis on taking action and 
sustaining changes over time; often 
used to improve performance in 
specific area; more practice than 
theory driven; relies strongly on 
interpersonal skills 

Usually problem or crisis centered 
with emphasis on diagnosis, 
analysis, or healing; might include 
testing, prescribed drugs, a focus 
on early life experience, involve
ment of other family members; 
typically grounded in theory 

What the "Other" 
Person is Called 

Protege, mentoree, mentee, partner, 
peer learner, learning group member, 
participant 

Employee, co-worker, or client Patient or client 

Nature and 
Duration 
of Contact 

Can occur naturally, informally or 
formally; can last a lifetime or be part 
of a formal program with a mutually 
agreed upon contract for meetings 
and other arrangements 

Often on an as-needed basis as 
identified by the client; when 
provided within a business, 
employee may receive coaching as 
part of normal work role 

Can range from short-term to 
long-term; client is typically free to 
discontinue at any time; mandatory 
referrals can occur as part of court 
or employer requirements 

Form of 
Contact 

Historically one-on-one; increasing 
use of one-to-group, peer group, 
e-mail, telephone, and video 

Typically one-on-one; often 
provided by telephone and e-mail; 
peer to peer popular in education 
systems 

Typically one-on-one or one-to-
group; recent experiments with 
internet for one-on-one 

Importance of Life 
Skills & Experience 

Typically more extensive than, but 
may be similar to or diverse from 
partner background; life stories of 
mentor often shared and influential 

Often involved in or previously 
associated with the same career 
area as client or employee; life 
stories of coach are for inspiration 
or education 

May influence client choice, but 
often unrelated to outcome; 
typically only professional experi
ence revealed; life story sharing 
depends on approach 

Training Necessary 
for Role 

Ranges from no formal training to 
limited hours in workshop format 

Often self-taught; increasing 
number of in-person and telecours-
es available 

Typically has graduate degree with 
academic and clinical courses and 
supervised practice 

Certification or 
Licensing Required 

Not required, but certificates and 
other forms of recognition typically 
provided in formal programs 

Not required but professional 
associations and some training 
organizations provide certification 
systems 

Often required by legislation; 
practitioners belong to professional 
groups with code of ethics, 
insurance and peer review 

Fees 

Strictly voluntary; published 
guidelines warn against any financial 
connections 

Most often coaching is part or all of 
workplace role; private coaches 
often paid by client on retainer 
basis 

Typically paid by client or 
insurance on an hourly basis 

Evidence 
About Role 

Research basis moderate; anecdotal 
reports and personal experience are 
highly supportive and most fre
quent; high agreement on program 
principles 

Highly practitioner-driven; 
research basis minimal; testimonial 
of clients most frequent way to 
determine value; high agreement 
on principles/practices 

Most researched role; often 
contradictory or controversial 
results; often difficult to determine 
value; wide variety of approaches 
and theories 

Use of Learning 
and Feedback 

Relies on development of 
relationship; learning exchange 
increases over time, but can be 
minimized by hierarchy; all parties 
usually benefit from feedback 

Typically client-oriented with 
primary focus on client learning; 
coaches often solicit feedback to 
improve practice 

Low level of mutuality; focus 
exclusively on client; low 
possibility of therapist requesting 
feedback 
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APPENDIX B 

Technology Survey - Technology Lead Teachers 

TECHNOLOGY SURVEY 

TECHNOLOGY L E A D TEACHERS 

Please fill out the following survey and then submit. Please use the following scale while 

filling out the evaluation: 

Strongly Agree Agree No Opinion Disagree Strongly Disagree 

1 2 3 4 5 

You work one-on-one with teachers at your school, helping them to 
integrate technology into the curriculum. / 2 3 4 5 

Technology integration works best in a child-centered, project-
orientated environment. 1 2 3 4 5 

Most teachers are willing to have you work with them in the 
integration of technology I 2 3 4 5 

Your relationship with the teachers you help can best be described 
as a partnership 1 2 3 4 5 

Your relationship with the teachers you help is similar to coaching. 1 2 3 4 5 

Your relationship with the teachers you help is best described as a 
mentor relationship. 1 2 3 4 5 

Your role includes working alongside the teacher in the classroom I 2 3 4 5 

You encourage teachers to use a constructivist approach. 
1 2 3 4 5 

I work with individual teachers on more than one occasion through 
the course of the year. 1 2 3 4 5 

After working with me, teachers start to integrate technology 
without my help. 1 2 3 4 5 

Would you be willing to be involved in a doctoral study 

designed to create a model for one-on-one technology 

professional development for teachers? YES NO 
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You work one-on-one with teachers at your school, helping them to 
integrate technology into the curriculum. 1 2 3 4 5 

Technology integration works best in a child-centered, project-
orientated environment. 1 2 3 4 5 

Additional Comments 
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APPENDIX C 

Letter of Information - Technology Lead Teacher 

TECH MENTORSHIP 

A Research Project by Randy Flemmer 

L e t t e r o f I n f o r m a t I o n - T e c h n o l o g y L e a d T e a c h e r 

A Study of Technology Professional Development Through One-on-One Short Term 

Mentorships 

Dear participant: 

Thank you for considering involvement in my research project. The following is a 

summary of the purpose and methodology of my research. My research wi l l include one 

or two in-depth interviews with you, some class observations of you working with other 

teachers and a survey that the teachers that you work with that asks them to rate or 

comment on your role as a technology lead teacher. A l l surveys, interviews and data 

relating to this study wi l l be kept strictly confidential. The research is not intended to 

evaluate a single person, but rather is intended to examine, in an aggregate fashion, the 

effectiveness of a role that supports school-based technology professional development. 

Participants wi l l be kept anonymous and confidentiality will be respected. Upon 

conclusion of the study, all data wi l l be destroyed and tapes erased. 

Purpose 

My purpose is to investigate the effectiveness of one-on-one technology professional 

development at the school level as a method for helping teachers learn how to integrate 

technology effectively into their curriculums. One-on-one help can be defined as a 

teacher who is a designated lead technology teacher at the school and works with other 

teachers as a short-term mentor or coach. This lead teacher helps other teachers integrate 

technology into their curriculums through a project based-constructivist approach. 
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Methodology 

The research methodology for this study will parallel Pandit's (1996) process of five 

analytical phases and nine steps as shown in Table 1. It is important to note that all 

research will be conducted by the researcher, thereby ensuring consistency in the process. 

Once the data have been compiled, they will be organized and ordered according to 

common elements. These elements wil l most likely be related to the candidates' beliefs 

about learning and teaching through technology and how that is reflected in their practice. 

However, it is conceivable that, as the researcher reviews the data, numerous ways of 

coding the material will be evident. 

Through the commonalities in the data, the researcher intends to develop a set of 

concepts, categories, and properties that wi l l become the initial foundation for a possible 

model of one-on-one technology professional development. After this system of open 

coding has been completed, the researcher wi l l look for and develop connections between 

the various categories and sub-categories. In Paudit's terms, this axial coding will 

become the building blocks for the creation of a theory. 

As the theory is developed, a system of selective coding will be used to integrate data and 

categories that contribute to and expand upon the theoretical framework. A comparative 

analysis of the most recent literature and the framework of theories that have been 

developed will ensure that the findings are consistent with similar studies. This 

comparison, along with the all the information collected and analyzed during this project, 

will be used in the creation of a model for technology professional development, one that 

schools and school systems can use and adapt. 

If you have any comments or questions please feel free to contact me at: 

Home (403) 293 - 4688 

Work (403) 777 - 7780 

Cellular (403) 850 - 1224 

Fax (403) 777 - 7783 

E-mail flemmerr(q)home.com 

or flemmerr@cadvision.com 

Yours educationally. 

Randy Flemmer 

mailto:flemmerr@cadvision.com
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APPENDIX D 

Technology Lead Teacher - Consent Form 

Consent Form for 
A Study of Technology Professional Development Through 

One-on-One Short Term Mentorships 

This consent for, a copy of which has been given to you, is only part of the process of 

informed consent. It should five you the basic idea of what the research project is about 

and what your participation will involve. If you would like more detail about something 

mentioned here, or information not included here, you should feel free to ask. Please take 

the time to read this carefully and to understand any accompanying information. 

The purpose of this project is to investigate the effectiveness of one-on-one technology 

professional development at the school level as a method for helping teachers learn how 

to integrate technology effectively into their curriculums. One-on-one help can be 

defined as a teacher who is a designated lead technology teacher at the school and works 

with other teachers as a short-term mentor or coach. This lead teacher helps other 

teachers integrate technology into their curriculums through a project based-constructivist 

approach. 

This form confirms the consent of to participate in 

the research project titled, A Study of Technology Professional Development Through 

One-on-One Short Term Mentorships, conducted by Randy Flemmer, under the 

supervision of William Hunter in the Graduate Division of Educational Research, the 

University of Calgary. 

I have been informed, to an appropriate level of understanding, about the purpose and 

methodology of this research project, the nature of my involvement, and any possible 

risks to which I may be exposed by virtue of my participation. 

I agree to participate in this project by doing the following: 

Participate in an in-depth interview about technology integration 

Allow the researcher to observe my class or the class that I am working with 

F i l l out the survey form that has been provided by the researcher 

I understand and agree that: 
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•My participation is voluntary and I have the right to withdraw form this research 

at any time without penalty. 

•The researcher has a corresponding right to terminate my participation in this 

research at any time. 

• A l l data will be kept in a secure place inaccessible to others. 

•Disposition of data will be carried out in the following manner. 

•Shredded in three years or when the project has been completed. 

•Audiotapes will be erased when the research has been completed 

•Data will be coded in such away that I will not be identified. 

•I understand that the data from this research will be compared to similar research 

conducted at other sites in order to create a model. 

As an active participant in collaborative research, I would like my input recognized in the 

following way: 

I understand that the results i f this research will be used for publication, presentation to 

scientific groups, etc. I do not object to this additional use of the research data, and give 

Randy Flemmer permission to use the data found through my participation. 

A duplicate copy of the signed consent form is being provided for my records. 

I have read the consent form and I understand the nature of my involvement. I agree to 

participate within the above stated parameters. For further information about the research 

project please phone Randy Flemmer at (403) 293-4688 or Email at 

flemmerr(a);home.com . For further information about ethics guidelines or the University 

of Calgary's Involvement, please phone Dr. B i l l Hunter at (403) 220-5507 or by Email at: 

hunter@ucal gary. ca 

Name: 

Email: 

Signature: 

Date: 

School and School District: 

School Phone Number: 
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Technology Lead Teacher In-Depth Interview Questions 

A. School Role 

1. What are your current school responsibilities? 

2. Do you have unassigned time set aside to work with teachers? If so, how much? 

Is this an appropriate amount of time for work with the teachers in your school? 

3. In what way are you involved with the general maintenance of the technology in 

your school? 

4. How supportive is the administration of your role? Can you provide me some 

examples of this support? 

B. Historical Background 

1. How long have you been working with technology? 

2. Tell me about the ways in which you accumulated your knowledge about 

technology. 

3. Can you give me a short description of your career? 

4. What are your aspirations? 

C. Learning and Teaching 

1. Can you tell me about your work with teachers? How do you interact with them? 

2. Tell me about the process that you use when you are looking at starting a project 

with a teacher. 

3. Tell me about some of your more recent projects. 

4. What is the best project that you worked on while helping another teacher? What 

was special about this particular project? 

5. Tell me about a project that did not work as was expected. Why do you think the 

project had the problems that it did? 

6. Tell me about your work with students. In what ways do you work with them? 

Can you give me some examples? 
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APPENDIX F 

Staff Information Letter 

TECH-MENTORSHIP 

A Research Project by Randy Flemmer 

L e t t e r o f I n f o r m a t i o n - T e a c h e r P a r t i c i p a n t 

A Study of Technology Professional Development Through One-on-One Short Term 

Mentorships 

Dear participant: 

Thank you for considering involvement in my research project. The following is a 

summary of the purpose and methodology of my research. My research will include one 

or two in-depth interviews with the Technology Lead Teacher in your school, some class 

observations of that teacher working with you and your students in the classroom. As 

part of my research, I would like you to fill out the provided survey that asks you to rate 

or comment on your role as you work with the technology lead teacher. A l l surveys, 

interviews and data relating to this study will be kept strictly confidential. None of the 

data from your survey will be shared with the Technology Lead Teacher or the Principal 

of the school. Participants wi l l be kept anonymous and confidentiality will be respected. 

Upon conclusion of the study, all data wi l l be destroyed and tapes erased. The research is 

not intended to evaluate a single person, but rather is intended to examine, in an 

aggregate fashion, the effectiveness of a role that supports school-based technology 

professional development 

Purpose 

My purpose is to investigate the effectiveness of one-on-one technology professional 

development at the school level as a method for helping teachers learn how to integrate 

technology effectively into their curriculums. One-on-one help can be defined as a 

teacher who is a designated lead technology teacher at the school and works with other 
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teachers as a short term mentor or coach. This lead teacher helps other teachers integrate 

technology into their curriculums through a project based-constructivist approach. 

Methodology 

The research methodology for this study will parallel Pandit's (1996) process of five 

analytical phases and nine steps as shown in Table 1. It is important to note that all 

research will be conducted by the researcher, thereby ensuring consistency in the process. 

Once the data have been compiled, they will be organized and ordered according to 

common elements. These elements will most likely be related to the candidates' beliefs 

about learning and teaching through technology and how that is reflected in their practice. 

However, it is conceivable that, as the researcher reviews the data, numerous ways of 

coding the material will be evident. 

Through the commonalities in the data, the researcher intends to develop a set of 

concepts, categories, and properties that will become the initial foundation for a possible 

model of one-on-one technology professional development. After this system of open 

coding has been completed, the researcher will look for and develop connections between 

the various categories and sub-categories. In Paudit's terms, this axial coding will 

become the building blocks for the creation of a theory. 

As the theory is developed, a system of selective coding will be used to integrate data and 

categories that contribute to and expand upon the theoretical framework. A comparative 

analysis of the most recent literature and the framework of theories that have been 

developed will ensure that the findings are consistent with similar studies. This 

comparison, along with the all the information collected and analyzed during this project, 

will be used in the creation of a model for technology professional development, one that 

schools and school systems can use and adapt. 

By completing this survey, I am granting consent for my responses to be used as 

described above for the study entitled: A study of Technology Professional 

Development Through One on One Short-Term Mentorships. 

If you have any comments or questions please feel free to contact me at: 

Home (403) 293 - 4688 Cellular (403) 850 - 1224 

Fax (403) 777 - 7783 E-mail flemmerr@,home.com 

Educationally, 

Randy Flemmer 
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APPENDIX G 

Staff Survey 

Staff Survey 

Thank you for taking the time to fill out this survey. Please circle the symbol that 
most closely agrees with your opinion about the question asked. 

Please use the following guidelines 

SA A NO D SD 

Strongly Agree Agree No Opinion Disagree Strongly Disagree 

Staff Survey 
1. I currently integrate technology into the curriculum on a regular basis. SA A NO D SD 

2. Having a technology lead teacher in the school has been a good way 
to improve my understanding of how to integrate technology in the 
school. SA A NO D SD 

3. I engage in professional development on a regular basis SA A NO D SD 

4. Working on projects with the technology lead teacher has changed my 
practice to be more project orientated. SA A NO D SD 

5. I incorporate more technology into the curriculum now than I have in 
past years. SA A NO D SD 

6. I have attended a number of computer workshops. SA A NO D SD 

7. I use computers as a tool for preparing for classes SA A NO D SD 

8. 1 teach using a child centered, project-based approach SA A NO D SD 

9. Technology is an integral part of my program. SA A NO D SD 

10. Before the technology lead teacher was made available, I felt 
comfortable using and integrating technology into the curriculum. SA A NO D SD 

11. I currently feel comfortable about the use and integration of 
technology into the curriculum. SA A NO D SD 

12. I have a computer at home that I use on a regular basis. SA A NO D SD 

13. I have access to computers in my classroom. SA A NO D SD 

14. 1 am comfortable learning about technology with my students. SA A NO D SD 

15. I believe that technology is an essential tool of learning. SA A NO D SD 

16. I feel that I can or soon will be able to integrate technology into the 
curriculum without the help of the technology person. SA A NO D SD 



151 

Wr i t t e n Responses 

1. Please provide a short description of an activity you worked on with 

the technology lead teacher. 

2. What are some o f the obstacles that y o u have encountered as y o u use 

technology i n the classroom? 

3. H o w do yo u r students react when y o u w o r k w i t h them i n technology? 

4. D o y o u have any ad d i t i o n a l comments? 




