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ABSTRACT 

The introduction and adoption of new computing and information technologies in 

North American primary and secondary classrooms has occurred at the same time as 

significant pressure for reform and restructuring of educational systems. This study 

investigated the relationship between teacher attitudes towards the adoption of computing 

and information technology and teacher attitudes towards educational restructuring and 

constructivism. A 92-item survey (including 45 Likert-style items) was administered to 

three groups of teachers belonging to the Alberta Teachers' Association (ATA): delegates 

to the A T A Annual Representative Assembly, attendees at the annual meeting of the 

A T A Computer Council, and a stratified sample of teachers from the largest local 

association within the A T A . Three research questions were addressed through 

quantitative statistical analyses to develop descriptive statistics, A N O V A s , and Gamma 

(y) correlations. Post hoc analysis was carried out using Fisher's LSD and the Games-

Howell test. 

A statistically significant correlation was found between attitudes towards 

restructuring of education and attitudes towards the adoption of new educational 

technologies. The political leadership group of the A T A showed statistically significantly 

less support than Computer Council attendees towards the adoption of technology on 18 

of 19 items and statistically significantly less support than the stratified sample on 10 of 

19 items. A statistically significant correlation was found between constructivist attitudes 
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and attitudes in favour of the adoption of technology. In all three groups strong 

opposition was expressed to two key components of educational restructuring: the 

encouragement of competition between schools for students and a reduction in 

expenditures on public education. A l l three groups generally supported the adoption of 

technology. 

Recommendations to government include providing funding to support the 

introduction of technology, addressing equity issues, clarifying the scope and limitations 

regarding expectations for new technologies, and reexamining regulations and policies in 

the context of new technologies. Recommendations to school jurisdictions include 

ensuring that each teacher has the equipment necessary for effective use of new 

technologies and encouraging such use. Recommendations to teacher organizations 

include developing a preferred future incorporating the most positive aspects of new 

technologies and building alliances with technology advocates based upon common 

interests. 
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EPIGRAPH 

Education is not preparation for life, education is life itself. 

John Dewey, Education and Experience 
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Chapter One 

INTRODUCTION 

The introduction and adoption of new computing and information technologies in 

North American primary and secondary classrooms has occurred at the same time as 

significant pressure for reform and restructuring of educational systems. While the 

education sector is not alone in dealing with the implications of technological change, the 

multiplicity of actors and stakeholders within that field of endeavour renders the adoption 

process complex and less predictable than similar processes in other sectors of society. 

A n industrial enterprise with a clearly defined product, be it widget, loaf of bread, or full-

length feature film, will find that economic efficiencies drive the adoption process. The 

highly contested nature of the "product" of education makes the analysis of economic 

efficiencies more difficult and introduces other considerations into the adoption process. 

Those individuals and groups contesting the control of education and educational 

reform can be categorized based upon the nature of their involvement with education. 

The first category includes those individuals who are direct participants in the education 

process: students, parents, teachers, and administrators. The second includes those formal 

and informal organizations that seek to represent the individuals directly participating in 

the process. Such bodies include parent councils, teacher unions or professional 

organizations, organizations of administrators, and student organizations where they 

exist. A third category includes those organizations and individuals who are outside 

direct participation but who seek to influence education policy for public or private 
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purposes. This category includes local, provincial, state, and national governments, 

tertiary educational institutions (particularly those engaged in teacher training), 

foundations and institutes, business lobby groups, captains of industry, politicians, and 

individual business enterprises. 

It should be noted that the degree to which new technologies are implemented in 

the classroom is a result of the personal decisions made by the individuals directly 

involved as well as the policy decisions arrived at as a result of the activities of the 

organizations categorized above. Of particular interest in the implementation decision

making process are those organizations that represent teachers in collective bargaining or 

for professional purposes. Although some provincial and state jurisdictions have a 

number of teacher organizations in competition to represent the interests of educators and 

to speak for them as either a union or professional organization, the province of Alberta 

through legislation has established a single professional organization, the Alberta 

Teachers' Association (ATA), that fulfils both collective bargaining and professional 

representation duties. 

By virtue of its legislated responsibility as the representative organization for 

Alberta teachers, the A T A is the most significant actor on behalf of teachers in the public 

policy process in Alberta. In recent years the A T A has responded to the pressure for the 

implementation of new computing and information technologies through the 

development of its own internal educational policy regarding implementation. Thus in 

examining the influence of teacher organizations on implementation of educational 

technologies, the Alberta Teachers' Association and its membership provide an important 
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opportunity for a research study. While we might expect that there would exist internal 

tensions within the A T A between early and late adopters, particularly as that organization 

attempts to develop formal educational policy regarding implementation, it has also been 

proposed that teacher organizations by their very nature are opposed to advances in 

educational technology (Heinich, 1984). Thus in examining the attitudes towards 

implementation within the A T A , its membership, and subgroups organized around 

educational technology, we also have the opportunity to consider whether teacher 

organizations and their leadership have significantly different attitudes towards 

implementation than the membership of such organizations. 

A further factor influencing the adoption of new educational technologies is the 

attitude that teacher organizations take towards large-scale reform and restructuring of 

educational systems. The Alberta government has engaged in a number of reforms and an 

extensive restructuring of Alberta education from 1992 to the present (2002). The A T A 

opposed provincial government initiatives regarding educational restructuring throughout 

this period of reform. Resistance to the implementation of educational technologies 

within the A T A may be influenced by the reaction to provincial government restructuring 

efforts and such influence should be identified. 

Statement of the Problem 

This study investigated and compared attitudes towards the adoption and use of 

computing and information technology for educational purposes among three sub-groups 

of Alberta teachers. The study also compared demographic characteristics and the history 

of computer use among the three sub-groups. 
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Research Questions 

The overarching research question adopted for investigation was: 

Is there evidence to support the supposition that resistance to the implementation of 

new technologies in the classroom is a conscious form of resistance to externally 

imposed neo-liberal restructuring of the educational system in Alberta? 

To answer that question, survey research was carried out to determine the 

attitudes towards educational restructuring and technology adoption of both the political 

leadership and the technological leadership of the A T A . A n anonymous and confidential 

attitudinal survey was administered to a sample of the political leadership (delegates to 

the Annual Representative Assembly) and the technological leadership (attendees at the 

annual conference of the A T A Computer Council) during the spring of 1999. The survey 

was also administered to a sample drawn from the Calgary Board of Education (CBE), a 

large urban local of the A T A . The survey was designed to determine i f there was a 

statistically significant difference in attitudes towards the adoption of technology between 

the political leadership of the Alberta Teachers' Association and the other two groups. 

Heinich (1984) characterized teachers' organizations as being similar to craft 

unions in respect to their opposition to the adoption of new educational technologies. 

Another observer has noted that teacher unions respond "reactively to externally 

developed, educational reform initiatives, often in ways designed to defend themselves 

and preserve the status quo" (Poole, 2001, p. 176). If these characterizations are accurate 

and i f the adoption of emerging educational technologies is perceived as a threat to the 

economic well-being or status of teachers, we should expect to see negative attitudes 
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towards the adoption of technology in the political leadership of the A T A . The 

constraints on teacher unions exercising their influence upon educational policy include 

both a lack of consensus on complex educational issues and broad social trends acting in 

opposition to teacher union objectives (Poole, 2000, p. 95). A n important element in the 

success or failure of teacher unions to influence or resist educational reforms wil l be the 

extent to which the general membership of those organizations shares the view of the 

leadership groups. A secondary research question for investigation therefore was: 

Is the attitude of the political leadership of a teachers ' organization significantly more 

negative towards the introduction of technology than the attitude of its membership? 

The first question to be answered by the survey was whether a statistically 

significant relationship existed between opposition to the educational restructuring 

imposed by the provincial government and opposition to the implementation of new 

computing and information technologies in the classroom. 

The second question to be answered by the survey was whether the political 

leadership of the teachers' organization exhibited a significantly more negative attitude 

towards the implementation of new technologies than either of the other two groups. 

The study also examined the relationship between constructivist pedagogical 

attitudes and negative or positive attitudes towards the implementation of new 

technologies. 

Significance of the Study 

While substantial research has been undertaken on the personal factors which lead 

to adoption or rejection of new technologies in the classroom (Cuban, 1993; Tyack & 
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Cuban, 1995), less has been done in determining the extent to which beliefs and attitudes 

in teacher organizations affect the adoption of these technologies. Confirmation of 

Heinich's thesis regarding the opposition of teacher unions towards the adoption of 

educational technology has implications for policy makers, technology implementers, and 

the leadership and membership of the aforementioned teacher unions. 

Clearly i f teacher organizations have adopted a craft union orientation towards 

technological change, focusing on the protection of existing work conditions and the 

maintenance of existing jobs, then substantial resistance wi l l be encountered by 

implementation efforts that emphasize increased efficiency of learning through increasing 

use of instructional technology. If one teacher or instructional designer can make use of 

computing and information technology to substantially increase the number of students 

who receive instruction, we should see a corresponding decline in the total number of 

teachers employed in providing instruction. It is in the nature of educational technologies 

to seek to develop learning processes that are predictable, quantifiable, and replicable. 

While traditional instructional technology (instructor, chalk board, textbook, and 

classroom) have tended to provide a certain level of employment, new technologies have 

the potential to lower the requirement for large numbers of teachers, or to substantially 

redefine the role and job description. 

For the implementer of new computing and information technology in education, 

it is important to recognize the source of opposition to implementation. Questions of 

efficiency and cost are relatively easy to answer outside the field of education. Thus, the 

introduction of new technologies in the production of a physical good can be analyzed 
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using economic quantities such as per-unit cost, production numbers, and profit. 

Educational outcomes are more resistant to such analysis. The quantification of 

educational outcomes tends to lead to a debate regarding restructuring that may well 

focus on those same economic considerations. Educational outcomes that are based on 

the quantifiable, such as scores on standardized tests, simplify the debate over the 

increased use of new technologies. A comparison of input costs (teacher salaries, 

technological artifacts, and infrastructure) between traditional classrooms and classrooms 

using new computing and information technologies is relatively easily accomplished i f 

we have standardized the outcomes. If test scores remain the same regardless of the 

method of presentation, and i f test scores are considered to be the only or the paramount 

measure of educational outcomes, then the debate over the introduction or enhanced use 

of technology is reduced to a technical question regarding the greatest economic 

efficiency. If traditional classrooms with the current number of instructors are cheaper, 

then cost efficiency mandates against reform. If on the other hand, computing and 

information technology allows us to deliver education to students at a lower cost, then 

restructuring and a reduction in teaching jobs would only make sense. 

However, it should be pointed out that the debate over the implementation of new 

technologies does involve significant questions that are not reducible to a simple 

economic equation. Opposition to restructuring based upon significant use of new 

technologies may well make reference to less tangible measures of what constitutes 

quality in education. 
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This study should also indicate to members and activists within the Alberta 

Teachers' Association the extent to which the political leadership may or may not be out 

of step with the general membership in regard to developing policy regarding the 

adoption of new technologies in the classroom. Such divergence in attitudes may well 

suggest that additional effort needs to be expended upon developing consensus with the 

Alberta Teachers' Association regarding the implications of new technologies for the 

working conditions and the demand for teachers. It may also indicate potential cleavages 

between the membership and the political leadership of the association on technology 

issues. 

For those teachers who are advocates for the introduction of new educational 

technologies, the results of this study should assist in an understanding of the underlying 

attitudes that influence teachers and their professional organizations in the development 

of policy regarding such technologies. This may well assist in the development of 

strategies to overcome the resistance to implementation of new technologies in the 

classroom. 

Definition of Terms 

Alberta Education/Alberta Learning: The provincial department of education, Alberta 

Education, was amalgamated with the department responsible for post-secondary 

education, Alberta Advanced Education, and renamed Alberta Learning in May 1999. 

The Minister of Learning is an elected M L A and is appointed to Cabinet by the 

provincial Premier. 
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ARA: Annual Representative Assembly of the Alberta Teachers' Association. The annual 

general meeting of the Alberta Teachers' Association that debates and approves policy 

for the Association. 

ATA: The Alberta Teachers' Association. Under the Teaching Profession Act, all teachers 

in public education (except those teaching in charter schools) are members of the A T A . 

ATACC: The Computer Council of the Alberta Teachers' Association. The Computer 

Council is one of 21 specialist councils that bring together teachers with a common 

interest in a curriculum area. Membership in a specialist council is voluntary and entitles 

the teacher to participate in professional development activities of the council including 

the annual conference. 

ICT: Information and Communication Technology. This is the area of the Alberta 

Program of Studies that deals with computing and information technology. The ICT 

curriculum is fully integrated into other curriculum areas from kindergarten through 

Grade 12 and ICT learning outcomes are incorporated in the outcomes of other subject 

areas. 

ML A: Member of the Legislative Assembly. M L A s are the elected representatives to 

Alberta's unicameral legislature. 

Scope and Limitations 

This study focused on attitudes within the legally recognized teacher organization 

in the province of Alberta during a period in which significant changes were made to the 

structure of the education system. As a measure of teacher attitudes towards restructuring 

and the implementation of new technologies, this study is of particular relevance to the 
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Alberta milieu although other provincial and state teacher organizations have faced 

similar challenges regarding restructuring of education (Poole, 2001). 

Organization of the Remainder of the Study 

Chapter Two is a review of the relevant research literature on the adoption of 

computing and information technology in an educational context. A brief discussion of 

relevant literature on the role of teacher organizations and the Alberta context is also 

included. The methodology and data collection procedures used to conduct this study are 

described in Chapter Three. The research findings that emerged from this study are 

presented and interpreted in Chapter Four. Chapter Five contains a summary of the study 

and findings, conclusions drawn from the findings, a discussion of implications of this 

study, and recommendations for further investigation. A complete copy of the survey 

instrument as administered to Calgary Board of Education teachers is included as 

Appendix A . Other appendixes follow providing samples of the instructions provided to 

respondents, explanatory letters to participants and to C B E principals, and consent forms 

provided in the survey information package. 
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Chapter Two 

LITERATURE REVIEW 

Introduction 

The publication of documents specifying ICT learner outcomes (Alberta 

Education, 1997a), technology standards (Alberta Education, 1997c), and implementation 

plans (Alberta Education, n.d.) are an indication of the extent and rapidity with which 

new technologies became an integral part of the Alberta government's educational 

restructuring efforts. The implementation of new technologies (computer-mediated 

communication and instruction, electronic information resources, electronic record

keeping) have the potential to transform the appearance and practice of public education. 

The ultimate shape of such a transformed educational system wil l owe much to 

those factors that drive reform and restructuring proposals. Educational reforms which 

are driven by curricular and pedagogical reform movements may have a different agenda 

from those reform movements which are motivated by neo-conservative and neo-liberal 

thought regarding the introduction of the discipline of the market-place into public 

education. 

A preliminary survey of the driving arguments in favour of educational reform 

(and more particularly the implementation of current information and communications 

technology in the classroom) brought forward the following justifications: 
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1. Technology will improve the efficiency and cost-effectiveness of current educational 

systems. 

2. Technology will force educational systems to become more responsive to consumer 

choice and to reform in accordance with free market philosophies. 

3. Technology wil l empower students to gain control over their own education and 

learning in accordance with "Progressive" or "Learner Centered" educational theories. 

4. Technology wil l improve preparation of students for their future role as participants 

in the new information economy. 

5. Technology will allow control of educational systems to be removed from the hands 

of educational professionals and restored to consumers of educational services or to 

the state jurisdiction responsible for such services. 

The introduction of new communications and information technologies into 

classroom use has occurred in conjunction with a general critique of existing educational 

institutions and a series of proposed reforms based on a restructuring of schools and 

educational systems. At their most extreme, such reform proposals may even suggest the 

dismantling of public education (Chubb & Moe, 1990), or the total abandonment of the 

physical and institutional structures of schooling (Perelman, 1992). Yet, the history of 

proposed substantive changes or reforms within the North American educational context 

demonstrates the remarkable resiliency of existing forms and resistance to such 

fundamental restructuring proposals (Cuban, 1993). 
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Before proceeding, it is important to define closely the nature of both the 

technological innovations and the reform initiatives that are currently under consideration 

by policy makers. Within the popular press and within some segments of the educational 

and legislative communities there is an unfortunate tendency to believe that the only 

educational technology is that based upon the microchip and the central processing 

unit—that is, modern computing technology. This, of course, is sheer nonsense i f we 

accept the customary definitions of what is a technology—for example, Galbraith's: "the 

systematic application of scientific or other organized knowledge to practical tasks" 

(1967, p. 12). The educational system is not a technological tabula rasa. A well-

developed and deeply engrained technology already exists based on the textbook, the 

chalkboard, and the lecture/recitation. A successful implementation of computing 

technology must be accomplished by either supplanting or accommodating existing 

technology. 

Other educational technologies have emerged over the years, often based upon 

then-current developments in communications media (radio, film, and television), but 

these technologies in their instructional form have not penetrated deeply into classroom 

practice. For the purpose of this study, we wi l l consider the technologies under 

investigation to be those based on recent developments within computing science, 

particularly as they focus upon the storage, processing, and presentation of information 

and the communication of such information to remote sites. 

A second component of the innovation question is the degree to which a new 

technology supplants the old technology and achieves a fundamental restructuring of the 
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institutional framework. It may be true that "every technology has an agenda of its own" 

(Postman, 1985, p. 84), but for that agenda to unfold, the technology must first be widely 

adopted. 

Convincing arguments have been made that educational innovations are adopted 

in inverse proportion to their ability to create fundamental change within educational 

systems (Cuban, 1986; Heinich, 1984). To achieve fundamental educational change, the 

adoption of new information and communications technology must be pervasive in 

classrooms. Adoption of these technologies would entail a fundamental restructuring of 

the learning activities within classrooms and observations or self-reports of classroom 

practice should reflect this restructuring. There are clear indications that the legislative 

agenda of many provincial and state jurisdictions includes such an implementation of 

new technologies. 

The rapidity of this change is driven by a number of societal forces and 

stakeholder groups. Governments view technological change as one part of a widespread 

systemic reform that has been undertaken with varying degrees of success over the last 

decade. Business groups see such change as a way of increasing competitive advantage 

and preparing students for the world of work. Parents are concerned that their children 

may be disadvantaged in the competition for jobs and post-secondary educational 

placement unless they become proficient in the new technologies. School jurisdictions 

and site administrators are loath to be left behind in the pursuit of the current and the 

cutting edge. From a practical point of view, teachers view technology as an easy means 

to access information for classroom presentation. The media channel and magnify these 
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motivations for technological change and sustain the beliefs of those teachers who have 

already embraced the new. Yet, despite the overwhelming pressure for the adoption of 

new technologies, constraints on the introduction of those technologies continue to retard 

the implementation process. 

Few schools have the financial resources to purchase hardware, software, and 

training in the same budget year and there are no clear directions on how to fund this 

investment in infrastructure (Westbrook & Kerr, 1996, pp. 68-69). Many jurisdictions 

face continued funding cutbacks; choosing to acquire new technology wi l l mean 

sacrificing existing programs. Teachers require time to become familiar with using the 

new technologies, and time is in short supply within the school day. The organization of 

schools as industrial enterprises militates against their reorganization to take advantage of 

the new information technology. While the clear expectation of governments is that 

school systems wil l adopt and use the new technologies in a classroom setting, many 

schools have not yet developed effective plans for this use. Such barriers to 

implementation have been credited in the past with preventing the adoption of other 

innovations such as educational films, radio, and television (Cuban, 1986; Tyack & 

Cuban, 1995); however, it may be argued that there is also a conscious component to this 

technological resistance. 

If Hodas (1993) is correct in his suggestion that there is an organizational culture 

of technology refusal that seeks to maintain the status quo in the power relationships of 

the classroom, then we should expect to see evidence of that explicit refusal in both the 

general teaching population and their leadership. This may well be the case in light of the 
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Alberta Teachers' Association response to both educational restructuring and the 

implementation of new technologies. In the Alberta context, the search for such evidence 

entails examining the beliefs and opinions of activists within the Alberta Teachers' 

Association (ATA) regarding the adoption or the refusal of new technologies in the 

classroom. At the same time, it is useful to compare these attitudes with those of the 

general population of teachers and with a population of technology adopters. In doing so 

we may identify the extent to which technological refusal exists, and whether that culture 

arises from the situational constraints of classroom teaching, or from the contested nature 

of educational change and restructuring in Alberta. 

The Alberta Teachers' Association 

The Alberta Teachers' Association has a long history as a "sophisticated and 

effective" (Schwartz, 1971, p. 1) bargaining representative of Alberta teachers. Previous 

studies of the A T A have characterized it as an avant garde and innovative teacher 

organization (Kratzman, 1963, p. 301). In part, the strength of the Association derives 

from the mandatory membership section within Alberta's Teaching Profession Act. As 

section 5 of the Act states: 

5(1) Subject to this section, the employment of a teacher by a school 
board, other than as a superintendent, is conditional on the teacher being 
and continuing to be an active member of the association. 

(2) When a school board employs a teacher, other than as a 
superintendent, the board shall notify the association in writing of the 
name of the teacher, the date of commencement of employment and the 
amount of salary to be paid and, notwithstanding subsection (1), the 
employment of the teacher by the school board is valid until the 
association notifies the school board in writing that the teacher is not an 
active member. 
(3) When a teacher who is employed by a school board, other than as a 
superintendent, ceases to be an active member, the board may continue to 
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employ the teacher until the association notifies the board in writing that 
the teacher is not an active member. {Teaching Profession Act, 1995) 

The impact of this legislated representative monopoly has been to marshal "the 

entire teaching force under one banner, ensuring internal controls and external impact not 

known before" (Kratzman, 1963, p. 297). As a result the A T A has on occasion exerted 

considerable influence on legislation affecting education in Alberta (Odynak, 1963). The 

A T A is not unique in this regard as several other Canadian provinces have a similar 

legislated monopoly including at least one teachers' union subject to more recent 

analyses (Poole, 2000; 2001). Regardless of previous achievements in influencing 

legislation, Canadian teacher organizations have had a difficult time dealing with the 

ideologically driven restructuring of the 1990s (Poole, 2000, pp. 112-113; Taylor, 1999, 

p. 100; 2001, pp. 170-171). 

One local A T A leader described the shift in relations with the Alberta government 

that occurred during restructuring: 

I think it's really changed a lot within this year, since the government 
changeover. In that, our people [ATA in Edmonton] express the feeling 
that this is not the same government that they've ever dealt with before 
and that they find that the rules are different. And they're finding it much 
more difficult to know how to play the role and how to be involved and 
how to work with the government...[In the past] they knew that there 
were certain people that they phoned to talk to or to have a meeting with. 
This year, I think they felt more stonewalled in that.. .And they weren't 
sure exactly who was in charge, perhaps. Or that they were getting the 
straight goods. (Taylor, 2001, pp. 180-181) 

Policy Formation Within the ATA 

The primary legislative body of the A T A is the Annual Representative Assembly 

which is responsible for determining "the general policies of the Association in all its 
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functions" (Segali, 1967, p.95). Some analysts (Kratzman, 1963; Odynak, 1963) have 

suggested that the key decisions are actually made by a smaller leadership group within 

the Association. Odynak (p. 109) characterized this as an "active minority at every level 

of government" within the Association. Kratzman suggested that: 

by and large, a small group of influential elected and appointed officials 
have, through the years, decided what the major aspects of the 
organizational image or charter should be, and have persuaded and shaped 
individuals and groups to that image by obtaining their legislative support 
through the [ARA]. That there have been no major tensions, friction, 
rebellion, or factionalism within the organization regarding established 
policies would attest to the fact that the paternalistic actions of these 
officials have been attuned to the pulse of the rank and file sentiments of 
the A T A it would appear that, in the realm of policy formation, the 
organization has tended to shape the individual member to a larger degree 
than he in turn has been able to shape the organization. (1963, pp. 147-
148) 

In 1999, the year this study was carried out, the A T A policy formation process 

through the Annual Representative Assembly was dealing with the impacts of provincial 

restructuring and with the spread of new technologies. One keynote speaker, B i l l Moore-

Kilgannon, focused his remarks upon globalization, the North American Free Trade 

Agreement, the Multilateral Agreement on Investment, and the need for organizations 

like the A T A to work to limit corporate influence in society (Alberta Teachers' 

Association, 1999, pp. 17-19). A special closed session dealt with the potential for a 

strike by the largest local of the Association due to inequities in provincial education 

funding (pp. 19-20). A n information program was authorized to inform parents of the 

"difficulties and problems associated with the provincial achievement testing program" 
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(p. 39). The assembly also approved a position paper and 12 resolutions expanding 

Association policy on educational technology (pp. 65-71). 

The "Klein Revolution" and the ATA Response 

The initiation of fiscal reform and restructuring in Alberta as part of what Lisak 

(1995) has termed the "Klein revolution"—named for the charismatic Premier of 

Alberta— has prompted an increasing politicization of the A T A , and has led to increasing 

support by that teacher union/professional organization for opposition forces: for 

example, the financial support of both the Parkland Institute (a left-leaning foundation 

promoting alternative political agendas) and the coalition to fight B i l l 37—proposed 

legislation to allow for private hospital care (Alberta Teachers' Association, 1998b). The 

A T A also directly challenged the provincial government through the organization of one 

of the largest demonstrations ever held at the Alberta Legislature with over 20,000 A T A 

members and supporters turning out on World Teachers Day October 4, 1997. (Flower 

and Booi, 1999). While the A T A realized early on that allies would be needed in the fight 

against the Alberta government and began the process of building alliances as early as 

1995 (Mackay & Flower, 1999, p. 57), it also committed a significant portion of its 

financial resources to a public relations campaign seeking to educate the general public 

(Flower & Booi, 1999). The culmination of the alliance building process was the release 

of a Vision and Agenda for Public Education on behalf of a number of educational 

stakeholder groups in the fall of 2000 (Alberta Teachers' Association, 2000b; Taylor, 

2001, p. 308). More recently the largest strike action in the A T A ' s history was held with 

22 Locals representing more than 25,000 teachers across the province walking out in 
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support of both salary increments and classroom learning conditions (Alberta Teachers' 

Association, 2002a). 

ATA Publications and Techno-skepticism 

While continuing to push forward with its opposition to provincial educational 

restructuring the A T A has also maintained a questioning attitude towards the uncritical 

adoption of computing and information technology. Prior to the approval of the A T A ' s 

position paper on technology the Association provided both a platform and space within 

the ATA News and the ATA Magazine for technology skeptics like Heather-Jane 

Robertson (Roberston & Barlow, 1995; Robertson, 1998), Maude Barlow, (Robertson & 

Barlow, 1995) or Marita Mol l and Bernie Froese-Germain (1998) who questioned the 

need to adopt new technologies. The ATA News is the official news organ of the 

organization, distributed to all members of the Association, and articles and editorial 

copy explicitly reflect A T A policy (Alberta Teachers' Association, 2002e). 

Following the approval of the A T A position paper on technology a number of 

articles appeared in the two publications that adopted a negative tone towards computing 

and information technology. These ranged from neutrally toned articles given somewhat 

provocative headlines (Skytt, 1999; Virag, 1999), through articles with throwaway lines 

disparaging technology ("As the United States goes," 2000; Flower, 1999;2000; Smith, 

2001; "Wanted," 2001) to straight up news stories focusing on negative aspects or 

policies adopted critical of information technology (Cavanagh, 2000; Couture, 1999, 

2000; Gariepy, 1999, 2000; "Poll says," 2000; Svidal, 2000a). Some articles were 

structured so as to emphasize the negative aspects of new technologies, for example one 
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entitled The Internet: The good, the bad and the ugly (Gariepy, 2000) reversed the title 

order and spent approximately 80% of its copy detailing the "ugly" and the "bad". 

More serious attacks were put forward by researchers and academics within the 

pages of the A T A magazine (Auer, 2001; Mol l , 2001; Nocente, 2001). While these were 

not of the same length or importance of some well known pieces of techno-skepticism 

(Stoll, 1995), they were given a high profile and sufficient space to present their critique. 

Both the ATA News and ATA Magazine also featured critical articles written by or 

extensively quoting the Chair of the technology policy committee, K im Fraser, or A T A 

President, Larry Booi (Fraser, 2001; Gariepy, 1999; Svidal, 2000a). 

A particularly revealing exchange over the content of A T A technology policy 

occurred within the pages of the ATA News between the Chair of the Alberta Online 

Consortium, Paulette Hanna (2001), and A T A President Booi (2001). 

In response to A T A policy regarding online education and virtual schools the 

chair of the Alberta Online Consortium made a strong statement in support of both 

aspects of emerging educational technologies: 

The A O C believes that online education, rather than isolating teachers 
from students, or students from each other, or students from their resident 
community, or minimizing opportunities for powerful interactions 
between students, parents and teachers, provides new options for building 
rich inclusive learning communities. Rather than viewing online education 
as a substitute for face-to-face education, we believe that online education 
is a valuable addition to the available educational options that educators 
may employ to address society's need to provide a high quality learning 
environment for all students. When online education is based on principles 
of care and concern, we believe it fosters the development of citizens for a 
democratic community. 

We continue to disagree with the stated position by the Alberta Teachers' 
Association concerning virtual or online schooling. In part, we disagree 
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with the assumption that online education, while appropriate for adult 
training, has no place in the education of K-12 students. We believe that 
rich educational experiences exist for both students and teachers in an 
online educational environment regardless of their ages. 

The A O C disagrees with the assertion that the online education is part of a 
larger trend to undermine public education and "deprofessionalize" 
teachers. On the contrary, we believe that online education strengthens 
public education and enhances the teaching profession by expanding the 
tools available to professional teachers to educate all children regardless of 
their geographic location or personal or family preferences concerning 
where and when public education can be offered. (Hanna, 2001) 

A T A President Booi was equally forthright in presenting the viewpoint of the 

Association: 

But first, it is important to deal with inaccurate or misleading assertions in 
Ms. Hanna's letter (published here). The statement that the A T A suggests 
that online education "has no place in the education of K-12 students" is 
simply incorrect. In the Association's position paper on Technology and 
Education (1999), the section on virtual schooling recognizes the potential 
for online learning in meeting the needs of students who cannot attend 
their neighbourhood school. The paper also makes clear that "technology 
offers teachers a new range of opportunities to enhance the learning 
environment for students." However, it also clearly states that online 
learning "cannot replace the richness of face-to-face education with a 
professional teacher" and further suggests that Alberta Learning should 
not be promoting this overall direction as a delivery option for children 
when "research does not support this method of delivery as an appropriate 
form of instruction for school-aged children." 

With respect to the "trend to undermine public education," our concern is 
not with our members involved in online education, who clearly are 
advocates for public education. However, to deny that there are powerful 
interests that are already pursuing a corporatist vision of the provision of 
educational services is simply naive. The ATA's position paper refers to 
trends that "transfer education to the private sector with 'teacher-proof 
materials that can be delivered by anyone, anywhere, anytime. The 
Association opposes any efforts to privatize and deprofessionalize 
education in this manner." The threat is real, and the policy is essential. 

There is an attempt in Ms. Hanna's letter to portray online learning as 
simply one more addition to available educational options in addressing 
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student needs. This assertion fails to recognize the fundamental issues 
involved, including both costs and consequences. The Committee on 
Virtual Schooling concluded that research continues to raise concerns 
about prolonged use of online learning with children. Further, the research 
does not lead to an endorsement of online learning for a child's overall 
education. It also concluded that research is unlikely to be the final arbiter 
on the issues that are at the heart of the matter. 

The committee has recommended a series of actions and policies related to 
virtual schooling, including a clarification of the circumstances under 
which online education may be appropriate and suggestions for services to 
support the needs of our members involved in online education. But the 
committee is also clear in its conclusion: "The Association continues to 
believe that the richest educational environment is within the classroom 
and the school where students and teachers experience not just cognitive 
enrichment but social, physical and spiritual enrichment as well." (Booi, 
2001) 

It is clear from this exchange that the Alberta Teachers' Association continued to 

have strong and skeptical views of certain aspects of educational technology following 

the development of policy at the 1999 A R A . To balance the negative articles listed above 

the ATA News and ATA Magazine published a small number of articles during this period 

that could be considered technology positive. These articles included: a listing of 

resources on online learning available from the A T A Library (Atwood, 2001), two 

celebratory news articles regarding the commencement of the third year of operations of 

technology professional development partnerships ("TELUS Learning Connection," 

1999; "TLT looks forward," 2000), one short piece on the development of an online 

curriculum repository which quoted the Association President as being "cautiously 

optimistic" about the project (Svidal, 2000b) and an advance notice for the Computer 

Council annual conference which highlighted the author of The Child and the Machine: 
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Why Computers May Put Our Children's Education at Risk ("Computer/Learning 

Resources councils' conference," 2002). 

Other Responses by the ATA 

The A T A struck committees to investigate both corporate involvement in the 

schools and the implication of new technologies for teachers, and to develop policy for 

consideration at the 1999 Annual Representative Assembly. Both senior staff and 

political leaders within the association commented at committee meetings regarding the 

substantial overlap of the two committees' work (personal observation as member of the 

Committee on Corporate Involvement in the Schools). The association also set 

technology as the topic for a curriculum symposium held in Apri l 1999 (Alberta 

Teachers' Association, 1998b) featuring well-known constructivist David Jonassen 

(Virag, 1999) who previewed ideas from an upcoming book (Jonassen, 2000). 

At the same time, the Alberta Teachers' Association continued to encourage the 

spread of computing technology through specialist councils (the A T A Computer Council) 

and through participation in such initiatives as the TELUS Learning Connection and six 

regional professional development consortia. The TELUS Learning Connection provided 

an online professional development resource and operates under an alliance including the 

A T A , Alberta Learning, the Alberta School Boards Association, the College of Alberta 

School Superintendents and TELUS, the major Telcom in Alberta (Alberta Teachers' 

Association, 2001). The six regional professional development consortia broker, 

coordinate, evaluate and act as clearinghouses for professional development resources. 

The consortia are partnerships of Alberta Learning, the Alberta School Boards 
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Association, the Association of School Business Officials of Alberta, the Alberta 

Teachers' Association, the College of Alberta School Superintendents, universities 

located within the regional boundaries of the consortia, and the Alberta Home and School 

Councils' Association (Southern Alberta Professional Development Consortium, n.d.). 

Such divergent efforts would seem to indicate either a lack of focus or a division 

within the ranks of the A T A on the key question of how the introduction of new 

technologies is related to external political pressure for restructuring Alberta education. It 

may also demonstrate the gulf between those members whose attachment to the A T A is 

primarily of a political/economic nature and those members who participate primarily in 

the curricular and professional development activities offered by the association. Again, 

to ascertain whether such a division exists, it was useful to compare the attitudes and 

beliefs of both the political leadership and the technology adopters within the A T A . 

Technology Within the Context of Restructuring 

The implementation of new technologies and the evidentiary arguments for that 

implementation must be placed within the context of economic restructuring which has 

occurred within the last decade. This restructuring has been driven by three broad trends: 

the increasing globalization of national economies and the concomitant new focus on 

competitiveness and productivity; rapid technological change and its impact upon the 

workplace; and a fundamental rethinking of the state's role in the provision of services to 

the public within Western economies. In particular, the result of such restructuring has 

been a close attachment of educational and economic policy "in the name of innovation, 

market imperatives and international competitiveness, contributing to restraint in public 
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funding for education and reorganization of educational services" (Wotherspoon, 1991, p. 

22). Let us turn our attention to how this state of affairs arose. 

The New Right and its Educational Agenda 

The 1993 restructuring of education in Alberta by the provincial government was 

not unconnected to the widescale educational restructuring experienced in much of the 

English-speaking world. While debate could be held as to whether the generative impulse 

for that legislation came primarily from the Picot report (Taskforce to Review Education 

Administration, 1988) in New Zealand, the Brookings Institute (Chubb & Moe, 1990), or 

the Education Reform Act of 1988 in Great Britain, there is little doubt that education has 

been significantly affected in Alberta. 

It has been pointed out (Johnson, 1990, p. 89) that the New Right's vision of 

education's future partakes of both neo-liberal and neo-conservative ideology. Neo-liberals 

stress the dominance of the market as a mechanism for the allocation of all goods and 

services within an economy. Thus, in the neo-liberal critique of contemporary educational 

thought, teachers and other members of the educational establishment are seen as a special 

interest group that through provider capture and steady encroachment has succeeded in 

establishing a state monopoly within the education sector. Solutions to this "problem" are 

held to be the relentless privatization of the state-owned-and-controlled educational sector 

and the empowerment of educational consumers through the provision of educational 

vouchers. Margaret Thatcher's favourite economist, F. Hayek, offers a succinct summary of 

the underlying theory regarding the need to curtail the influence of educators and other 

intellectuals within the employed class: 
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However important the independent owner of property may be for the 
economic order of a free society, his importance is perhaps even greater in 
the fields of thought and opinion, of tastes and beliefs. There is something 
seriously lacking in a free society, in which all the intellectual, moral and 
artistic leaders belong to the employed class, especially i f most of them are 
in the employment of government. (1960, p. 128) 

Hayek and others who share his neo-liberal critique of the modem social-democratic 

or welfare-liberal state sometimes explicitly recognize the implications of their economic 

and political theories. In upholding the formation of elites over the provision of equality, 

Hayek says: 

Freedom is thus seriously threatened today by the tendency of the employed 
majority to impose upon the rest their standards and views of life. It may 
indeed prove to be the most difficult task of all to persuade the employed 
masses that in the general interest of their society, and therefore in their own 
long-term interest, they should preserve such conditions as to enable a few to 
reach positions which to them appear unattainable or not worth the effort and 
risk. (1960, p. 120) 

In the world view of the neo-liberal, the operation of the market will ensure that the 

few will reap their reward and gain access to the enhanced opportunities and the higher 

quality service to which their privileged position entitles them. Operating upon principles of 

rational self-interest and economic efficiency, the sovereign consumer will choose which 

educational product will be consumed. The discipline of the market will not only establish 

what is "good" education, it will replace the cumbersome mechanism of state review with 

the invisible hand and as a consequence "good" teachers and schools will drive out the 

"bad." 

Neo-conservatives are less sanguine about the efficacy of the market to achieve all 

their educational goals. In particular, they have concerns regarding those changes that 
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threaten the existing social and power relationships within society, thus the high moral tone 

that is offered up in deploring the excesses of "progressive" education and the decline in 

moral tone and moral teaching within the school system. For neo-conservatives, the battle 

cry is the call for the return of traditional standards, academic rigour, and the moral 

exemplars that are assumed to be the bedrock of civilization. In order to stem the running 

tide of social change, to turn back the clock of social progress, the neo-conservatives are 

willing to accept the intervention of the state in terms of moral standards, curriculum, and 

the upholding of parental rights to replicate their beliefs and culture within the child. 

The introduction of new technologies into education has the potential to meet the 

agendas of both neo-liberals and neo-conservatives, albeit in slightly different ways. The 

ability of new information and communications technologies to transcend the physical 

limitations of catchment areas or school division boundaries creates an increased degree of 

competition for both students and the educational dollar. Virtual schools and open 

enrollment allow students—particularly those students with the private financial means to 

purchase extensive home technology—to choose program and district affiliation. Moreover, 

such virtual schools may also escape the jurisdictional boundaries of the state and allow the 

educational market to become both transprovincial and transnational in nature. Increasing 

use of new technologies for instructional delivery clearly has the potential to place 

competitive pressure upon traditional schools, particularly where the legislative and policy 

environment allows some degree of portability of government educational grants. 

Is this new vision being implemented? Critics of international trade harmonization 

believe that educational restructuring is patently part of a corporate agenda expressed in 
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multi-lateral trade associations such as APEC or through agreements such as the MAI . As 

Robertson says: 

Together they contain the words and the vision that are shaping education 
reform in Canada, used in the same ways and for the same purposes. 

This new vision cannot be realized i f the schools we have now are 
allowed to succeed. It cannot be achieved if Canadian schools are allowed to 
pursue local or even provincially determined goals. The new system cannot 
be monitored without the regulatory framework of standards and bench
marks, nor without the disciplinary tool of standardized testing. It cannot 
succeed without national—and, eventually, international—curricula 
agreeable to education's business partners. Critics of the new vision must be 
weakened; ideally, they must be divided. The full potential of the education 
market can be maximized only i f minimalist governments reduce education 
funding, creating new demands that can't be met by the public system. (1998, 
p. 27) 

From a neo-conservative point of view it is important to realize that the prospect of 

school choice can be reframed as parental choice—the ability of parents to prescreen the 

ideas and influences their child will be exposed to within the educational setting. Teacher-

proofing of the curriculum is one method of controlling content through technology; the 

establishment of alternative schools which are free from the liberal-humanist taint of public 

education (and the current public education mandate to meet educational needs and respect 

the cultural and religious beliefs of all participants) is another. Let us examine the recent 

roots of school choice as a policy issue in North America. 

America's Schools: The Politics and Markets of Education 

Among the texts used by school choice advocates in North America is the influential 

Politics, Markets and America's Schools (Chubb & Moe, 1990). Based on the information 

gathered in the High School and Beyond study of achievement, Chubb and Moe argue that 

the primary cause of the failure of American schools is the system of local democratic 
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control of those schools. High School and Beyond is a major longitudinal study following a 

stratified sample of approximately 30,000 U . S. high school sophmores and 28,000 U.S. 

high school seniors from the 1980 cohorts (National Center for Education Statistics, 1987). 

Their argument is summarized by Ranson : 

Schools fail because the 'game of local democracy' constitutes a perpetual 
struggle for power that creates winners and losers with the victors imposing 
their higher order values ('sex education', 'socialisation of immigrants', 'the 
mainstreaming of the handicapped', 'bilingual education', 'what history to 
teach') on schools by bureaucratising control. Democracy is coercive, stifling 
the autonomy of schools and démotivâtes the teachers. Institutions work 
when people choose them. (1993, p. 333) 

The positive response that has greeted this thesis is in the spirit of deregulation. 

Clearly, the underlying principle of Politics, Markets and America's Schools finds a 

resonance in the Zeitgeist of the times because: 

the free market organization of schooling is in accord with the market forces 
that have created the America of today, the information age, the world of 
computers and instant communication, the wealth and poverty, suburbs and 
cities, shopping malls and franchises of today's massive consumer society. 

(Best, 1993, p. 123) 

In this period of conservative triumphalism, the tendency to move to market 

mechanisms for the regulation of human interaction in all fields is exacerbated by the 

singular lack of success that other reform schemes have had in mending the perceived 

illnesses of American education (Best, 1993, pp. 124-127). Chubb and Moe, like the 

advocates of educational vouchers, offer three virtues that would be achieved in the 

educational realm if the market were liberated and all schools became essentially private 

schools: 
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(1) that the owners of private schools have a strong incentive to please 
students and parents, thus, making the schools responsive; (2) that the 
switching between schools will move students and resources from the 
unpopular/unresponsive schools to the popular/responsive ones; and (3) that 
this provides a mechanism of natural selection through which unpopular 
schools are bound to be forced to close or change themselves. In some ways 
Chubb & Moe are more up front about the down-side of the Darwinian 
metaphor than many market advocates. There is a tendency by politicians in 
particular to talk about markets only in terms of positive effects and 
outcomes—they envision a market utopia when every school gets better 
(irrespective of resource differences) and the magic of competition ensures 
that every consumer is happy—Adam Smith meets Walt Disney. (Ball, 
1993, p. 5) 

Again, the framing of this debate over school choice opens the possibility of 

increased competition with traditional school systems. In Canada, as in other jurisdictions, 

traditional school governance through elected local boards has been under attack. As 

Robertson comments: 

This restructuring of who does what (to whom and how often, one wag 
added) centralized power and decentralized accountability in ways perfectly 
consistent with right-wing strategy. From Chile to New Zealand, from 
Alberta to New Brunswick, governments have seized central control of key 
education 'inputs'—curriculum and dollars. They have annulled generally 
elected (i.e., democratic) governance at the community level, and substituted 
what amounts to self-selected boards operating at the level of the school. By 
legislation, some of these school councils must include a representative of 
the business community, and ideally, each involves the school's corporate 
partner. The Ontario government decreed that the word advisory would be 
struck from the official title of school councils—their powers would be 
increased to make up for the loss of board's powers. (1998, p. 40) 

A similar initiative was begun by the Alberta government regarding an 

enhanced decision-making role for school councils and culminated in the 1994 

ammendments to the School Act that granted substantial decision-making powers 
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(Bruce & Schwartz, 1997; Robertson & Barlow, 1995) to these councils. In light 

of the negative reaction from both school administrators and the parent members 

of school councils this legislation was subsequently amended to return the 

councils to a primarily advisory role (Bruce & Schwartz, 1997, pp. 405-406). 

Although the government did modify its proposals regarding school councils, a 

number of other reforms which undercut the power of local school boards, most 

notably the pooling and redistribution of education tax dollars, remained in place. 

Alberta: An Idea Whose Time has Come? 

The debate over the future direction of education had touched Alberta prior to the 

initiative by the Klein government. Proposals for a charter school had been put together and 

publicized by private citizens (Freedman, 1993) with funding from major corporate sponsors 

and the Dormer Foundation (Dobbin, n.d.). The provincial department of education had also 

proposed a results-based curriculum with many similarities to that of Great Britain (Alberta 

Education, 1992). In the summer immediately following the 1993 re-election of the 

Conservative government, clear signals were being sent that changes would soon be made in 

the educational system. In addressing a meeting of school administrators in August 1993 

John Ballheim, incoming President of the Alberta Chamber of Commerce and the head of a 

major private technology training facility, suggested that upcoming changes might include 

"reducing the size of school boards, streamlining administration, altering jurisdictions, using 

differentiated staffing and co-ordinating public services" (Wallace, 1993). Yet when the 

storm broke in the fall of 1993, few if any in the educational community were prepared for 

the proposals of massive restructuring and severe financial cutbacks. 
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The first salvo was the release of workbooks for use by participants in the roundtable 

discussion process (Alberta Education, 1993). While participants were asked to consider 

what a basic education might be, they were presented with a scenario that clearly 

enumerated what basic education was not. Excluded from the list were programs such as 

Early Childhood Services, Fine Arts, Physical Fitness, Religious Education, Health and 

Personal Development, as well as such "services" as field trips, sports days, Christmas 

concerts, professional development for teachers and other staff, and hot lunch programs 

(pp. 9-10). Similar scenarios were provided to guide discussion into such areas as how best 

to cut the education budget (pp. 14-20), what other types of performance indicators should 

be added to the standardized testing regime (pp. 22-29), and the rationale for the 

introduction of contract and charter schools (pp. 31-38). In sum, the roundtable discussion 

groups were given a clear indication of what decisions were expected of them and what the 

preferred future for Alberta education would be. 

It is important to note that technology was recognized in two sections of the "Basic" 

or Foundation Program: implicitly as part of the Career Preparation Program, and explicitly 

as a goal for the program. 

The Foundation program would enable students to: 
Manage time, physical, and financial resources needed to complete diverse 
tasks and select and use appropriate computer and communication 
technology. (Alberta Education, 1993, p. 9) 

New technologies were also identified as a vehicle for alternate delivery of 

instruction in a later section of the workbook (p. 35). To no one's great surprise, the 

summary document presented by Alberta Education on the roundtable discussions 
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presented a series of recommendations that were close to the government line [italics 

added to emphasize direct technology recommendations]: 

1. Reduce the duplication between different government departments. 
2. Reduce the cost of administration. 
3. Ensure equal access for all. 
4. Measurement and evaluation are needed to ensure accountability 

and to improve the system 
5. Re-examine the breadth of programming now offered. 
6. Decisions should be made at the local level. 
7. Reduce the number of school boards. 
8. Consider generating more revenue to pay for education. 
9. Examine new ways to provide classroom instruction. 
10. Decisions about education content should not be driven by 

funding considerations. 
11. Focus more on serving the customer. 
12. Transfer the Teachers' Retirement Fund to Treasury. 
13. More time and consultation are needed. 
14. Examine the way facilities are used. 
75. Expand the use of technology. 
16. Involve the business community more in education. 
17. Involve parents more in education. 
18. Improve cooperation and address the issue of turf protection. 

(Alberta Education, 1993, pp. 27-36) 

It is worth noting that in addition to the two direct learning technology 

recommendations (9 and 15), a number of others would involve the introduction of new 

technologies for administrative purposes (2 and 4) or would have the potential to introduce 

external pressure for increased technology in curriculum and instructional methodology (16 

and 17). On the administrative front, subsequent changes to reporting procedures have had 

the effect of introducing computer networks into school systems across the province, 

making student and financial records directly available to the department of education. The 

extension of networking technology into schools in response to this administrative 
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requirement has provided an opportunity to reduce the initial capital costs for the provision 

of network technology for instructional use. 

Certainly, the Klein government wasted little time in moving on the 

recommendations abstracted from the round table reports. On January 18, 1994, the 

government made its announcement regarding restmcturing and the reduction of grants over 

a three-year period (Alberta Education, 1994b). This was followed six weeks later by a 

three-year business plan establishing goals for all government departments and listing in 

detail the targets for restructuring education and the timeline for doing so (Alberta 

Education, 1994a). Among the goals listed by the document were: the removal of attendance 

boundaries, the piloting of charter schools, updating of teacher certification and 

recertification procedures, the implementation of site-based management, reduction in the 

number and power of school boards, new portable per-pupil grant procedures, a uniform 

provincial mill rate, school incentives for student performance, an expanded assessment 

program, and the public reporting of assessment results (Alberta Education, 1994a, p. 11). 

With the exception of school incentives based on student performance this shopping list of 

reform has been largely accomplished to date. The extent to which the contested ground of 

school reform has changed in Alberta is shown by the tone of the ministerial news release 

accompanying 1997 amendments to the School Act: 

In the two years since the Act was last amended, the education system has 
seen a tremendous amount of change. Reorganization of the education 
system, increased use of technology, and demand for accountability and 
expanded educational choice have affected educational delivery and decision 
making. Legislation that reflects the impact of these changes is required. 
(Alberta Education, 1997b) 



36 

The Development of Technology Expectations in Alberta 

A key stage in the process of implementing new technologies in the schools was 

the publication of the Framework for technology integration in education: A report of the 

MLA implementation team on business involvement and technology integration in March, 

1996. Under the leadership of Dennis Herard, M L A for Calgary Egmont, the 

implementation team produced recommendations that have largely been adopted and 

serve as the base for Alberta's technology implementation blueprint. The recommended 

directions for technology implementation were: 

• Alberta students are well prepared for a knowledge-based society by 
being skilled users of technology and telecommunications 

• Students are motivated to take responsibility for independent lifelong 
learning 

• Alberta teachers are skilled in the use and application of technology and 
telecommunications 

• Schools and other places of learning are equitably and appropriately 
equipped with modem technologies including access to technical support 
to meet learning and instructional needs 

• Learning and teaching resources are available to support learning and the 
management of learning 

• A l l Alberta schools are connected to a provincial learning network 
• There is province-wide coordinated planning for the integration and 

implementation of technology 
• Accountability measures are in place to monitor progress; results are 

communicated to Albertans 
• Management of information and business functions of the education 

system are more efficient 
• Business partnerships and community resources are extensively used in 

supporting technology integration and implementation 
• A smooth transition between grades and levels of education is facilitated 

through the use of technology 
• Government assists in developing content and knowledge-based 

industries in Alberta. (Alberta Education, 1996) 
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Under scrutiny, the recommendation list proves to be a composite of economic, 

administrative, and pedagogical goals. This reflects the underlying economic philosophy 

expressed in the first paragraph of the report: 

The future of our children and the future prosperity of Alberta lie in 
the ability of our students to be successful, productive citizens. To ensure 
that all of our students have the best advantage possible, Alberta must 
continually look for new ways to improve student learning. Technology has 
become an essential tool in continuing to provide Alberta students with a 
relevant, quality education in the 21st century. Our success in the global 
economy depends, in part, on the effective integration of technology in 
education. (Alberta Education, 1996) 

In order to achieve the recommended directions embodied in the M L A s ' report, it 

was recognized that there would have to be additional funds made available to the cash-

starved educational system in order to allow purchase of the necessary hardware for 

implementation. With the release of the Learner Outcomes framework in 1997 (Alberta 

Education, 1997a) and the 1998 publication of illustrative examples for the provincial 

Program of Studies (Alberta Education, 1998), the reform of the curriculum in Alberta is 

underway. The guiding principles for the new information technology curriculum as 

enunciated in the illustrative examples would appear to reflect a growing constructivist 

trend within education based on new technologies: 

• Technology should be used primarily as a tool for learning, not 
as a subject of learning. 

• Technology should be readily available to students wherever 
learning occurs and readily available to teachers to facilitate 
technology assisted instruction. 

• Access to technology should be provided on an equitable basis 
within each school authority, and throughout the province. 

• Technology should be used to provide teachers and students with 
access to learning resources and information available via local 
and global networks (such as the Internet). 
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• Technology should be used to enhance classroom instruction and 
support individualized instruction. (Alberta Education, 1998) 

ICT and the Road to Implementation 

The release of the 1998 Interim Program of Studies was an important step 

towards implementation of the new Information and Communication Technology 

program. Official adoption was scheduled for the beginning of the 2000 school year 

although schools were encouraged to begin optional adoption earlier (Alberta Education, 

1998, p. 6). School authorities were also required to have a curriculum implementation 

plan in place by September of 2000 to address implementation questions (Alberta 

Learning, 2002b, p. 50). Although it was specified that the ICT outcomes should be 

taught in the context of other subjects, a separate listing of learner outcomes and 

illustrative examples continued to be provided to teachers and schools to assist planning 

of implementation (Alberta Education, 1998). As of the end of the 2002/2003 school year 

Alberta schools were expected to have fully implemented the program and students were 

expected to meet the ICT outcomes (Alberta Learning, 2002b). Individual learner 

outcomes and illustrative examples continued to be maintained in curriculum documents 

as a separate section with an advisory note that these outcomes were not to be taught in 

isolation but rather were to be integrated in core and complementary subjects (Alberta 

Learning, 2002a). The Alberta government continued to provide information to both 

parents and teachers regarding the ICT program and Alberta Learning was involved in 

five professional development partnerships including the TELUS Learning Connection, 
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Galileo Educational Network, and Teaching and Learning with Technology (Alberta 

Learning, 2001). 

We have seen in the documentation accompanying the development of the ICT 

program of studies that the official rationale for implementation of the new technology 

curriculum reflected both learning theory and a belief that international competitiveness 

is a key survival skill for the new global economy. One of the key questions that remains 

to be resolved is that of the role of technology in achieving economies within instruction 

through the replacement or reallocation of teaching staff. Such debate is not new and it 

wi l l be instructive to examine an early argument on the ultimate allegiance of educational 

technologists and instructional designers who are often charged with the implementation 

of these technologies. 

Why has Technology Become the Focus of Restructuring and Reform? 

The preceding discussion has illustrated the legislative, policy, and fiscal 

framework in which technological implementation is situated. It remains to ask why this 

technology in particular is seen as promising (or threatening) a fundamental change in the 

organization of education. New tools are commonplace. The introduction of the overhead 

projector did not fundamentally alter the organization of the school. The chalkboard, the 

textbook, and the mimeographed worksheet helped to solidify the systematic forms of 

instruction that have historically taken place. What sets computers, networks, and the 

other tools of information-age technology apart is the knowledge that they have already 

had a transformative impact on other social organizations and are likely to have the same 

effect upon education. Of particular note is the idea that a new instructional technology 
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may upset the historical power relationships that have been established in traditional 

schools. 

As a proposal for educational reform Robert Heinich's seminal paper, The Proper 

Study of Instructional Technology (1984), provides both an argument for the evolution of 

Instructional Technology into a more dominant role in determining curriculum and 

instruction, and an analysis of why such evolution has been successfully resisted by 

teachers. Heinich contrasts the technical focus of IT with the craft orientation of teaching 

and teacher training. Indeed, he argues that "Instructional technology is better considered 

as a subset of technology in general rather than a subset of Education" (p. 67). His 

arguments are based in part on the concerns that drive technologies in general and 

differentiate technology from either a science or a craft. Technologies are thus concerned 

with five key issues: replicability, doing things in a reproducible manner; reliability, 

controlling for error and reducing variance in effect; algorithmic decision making, which 

ties instructional decisions to an understanding of learning processes; communication and 

control, which provide the ability to reshape institutional structures; and the effect of 

scale, which should lead to both an increase in the range of control and a change in the 

institutional form of education (pp. 75-76). 

It should be pointed out that these issues transcend the momentary level of 

technology—although this particular journal article is eighteen years old recent advances 

in computer technology have only strengthened the argument for the ascendance of IT. 

Indeed, the critical components of Heinich's proposal were raised even earlier (Heinich, 

1970) in the context of film, video, and programmed text instruction. Since 1984, we 
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have seen the introduction and spread of a cascading series of technical improvements to 

instructional computing which provide the potential for even more control of the 

instructional process by designers and developers at the expense of teachers. A recent list 

of instructional technologies available to the learner might include computers, computer 

software, L C D panels, camcorders, tape recorders, telephones, construction technologies, 

calculators, CD-ROMs, digital databases, interactive T V , adaptive technologies, or 

virtual schooling. Paradoxically, the expansion of delivery modes for instruction may 

have the effect of reducing the role and influence of the classroom teacher since a 

hallmark of these new technologies is that they have the potential for greater 

centralization and control by instructional designers. The key question becomes at what 

point are the decisions made regarding curriculum and instruction: at the classroom level 

by a certificated professional teacher, or at a system or state level by an instructional 

designer using the full power of computing technology. 

Implications of Educational Technology 

If we are to move to a technology of instruction, instructional designers at some 

remove from the classroom wil l of necessity make important decisions. The imperatives 

of technology wil l not only lead to a centralization of the development and planning 

process, but also to the provision of a standard product to an expanded market through 

delivery systems characterized by a high degree of economic efficiency. As delivery 

systems based upon information and communications technology become more 

sophisticated, their potential for direct delivery to the consumer/student is enhanced. We 

might then reasonably expect that alternate forms of education to the traditional brick box 
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with thirty-five students w i l l emerge. However, such moves towards a more 

technological and rational delivery system are not without opposition. 

Opposition to Instructional Technology 

Such opposition is not necessarily based on inadequacies in the proffered 

technologically based instruction. Heinich sums up the opposition to the implementation 

of IT in a succinct analysis of why the offerings of instructional design were not accepted 

in the 1960s: 

We stumbled over the rigidity of educational governance and the craft 
structure of education institutions. We completely misread the institutional 
framework of which we are a part. (Heinich, 1984, p. 74) 

The power of teachers (and teacher administrators) to resist the implementation of 

instructional technology lies in current structures which enable individual teachers to 

make decisions as to what materials they will use within a classroom setting, and to what 

extent they will integrate new technologies of instruction. This is true even though such 

teacher choice is already constrained by the program of studies, approved learning 

resource lists, and high-stakes standardized testing. Thus to retain the minimal level of 

power they enjoy, teachers in choosing textbooks wil l gravitate to those texts which 

preserve the role of the teacher as the primary deliverer of instruction, and wil l avoid 

those offerings in which the text itself is transformed into instruction (as in programmed 

learning). This leads Heinich to redefine the relationship between IT and education. 

While the general tendency is to see instructional technologists as developing support 

materials for teachers, Heinich is clear that this is a misdefmition of the role of 

technologists: 



43 

We act as though faculty are the clients of our research when, in reality, 
inquiry into most of the systemic aspects of instructional technology is most 
pertinent to clients other than faculty: administrators, school boards, boards 
of trustees, legislators, etc. It is up to us to demonstrate to those clients the 
policy issues implicit in technology. (1984, p. 70) 

Or as he puts it: 

By now you, too, should be asking, 'If you build a better mousetrap, is it the 
mice who rush to buy it?' (1984, p. 82) 

Thus in the division between management and labor, Heinich clearly sees 

instructional technologists as serving the needs of management. While some teachers 

would quarrel with their characterization as "labor," it should be pointed out that they are 

at best quasi-professionals, employed by a board rather than engaged by a client. Also, 

teachers face increasing external control through the enforcement of external curriculum 

through the technology of the standardized test. Again, a key question raised by Heinich's 

quote is the identification of the client. Who is the client of an educational technologist? 

Is it the agency who purchases programs and services? In this case then clearly the 

technologist is positioned as an independent contractor to management. Is the client the 

classroom teacher who delivers instruction? In this case then as client the teacher may 

certainly disregard the technologist's best efforts. Is the client the student? In this case the 

technologist may be expected to assume some of the professional responsibilities 

traditionally taken on by teachers. 

Advantages of New Instructional Technologies for Centralized Management 

What are the advantages that a new instructional technology offers to 

management, at either the local or provincial level? Instructional technology has the 
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capacity to automate some classroom tasks, to provide a standard mode of instruction to 

students at a variety of times and a variety of locations, to reduce the costs of education 

by reducing the requirements for certificated staff, and generally to bring about a 

restructuring of education equal to the changes seen in other industrial enterprises. 

Clearly, the introduction of instructional technologies in the classroom on the scale and in 

the fashion envisioned by Heinich would result in a drastic redistribution of power within 

the educational system. We might expect to see a rationalization of basic learning 

(particularly at the higher levels of secondary education). Those teachers who were not 

eliminated by the technology of instruction would find that their roles would shift to that 

of facilitating learning, rather than direct instruction. In one sense, this would allow 

teachers to concentrate on human relationships and the modeling of learning methods and 

scholarship, rather than low-skill presentation of data. 

Not all problems of power would be removed from this new system. Although it 

might be argued that such a shift from teacher to technology would open the way for 

more parental control through site-based management and empowered school councils, it 

is equally feasible that the widespread introduction of technology-based restructuring 

would lead to centralized bureaucratic control of learning. To understand why, let us 

examine the impact of the five technical considerations that drive technology and its 

adoption. 

Replicability: instruction becomes standardized and reproducible. Since material 

and instructional procedures are planned well in advance of presentation, this allows not 

only teacher-proofing of the curriculum, but a substantial role for external groups who 
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might seek to influence or select the material to be presented. While the issue of 

ideological control is not one that has been publicly raised to any great extent, it is clear 

that increased use of IT as a delivery mode for instruction makes such control not only 

more efficient but also more appealing. The key question would become who controls the 

curriculum? As we have discussed previously in this paper, there are many potential 

censors or guardians of traditional morality within the neo-conservative framework. 

Reliability: instruction is removed from the vagaries of individual teachers' 

competency or readiness to instruct. Of course such instruction also removes the 

possibility of teachers modifying lesson plans to seize the "teachable moment," but such 

considerations are no more part of the technology of instruction than the individual 

craftsperson's inspiration is reflected in the standardized product of industrial processes. 

By removing the instructional design function from the control of the individual teacher, 

consistency and reliability may be enhanced, but the opportunity to respond to individual 

needs is constrained. It should be pointed out that computing and information technology 

is not the only technology that has this impact upon teachers meeting the individual needs 

of their students. As evaluation becomes focused upon standardized tests and the 

reporting of results, and pressures build upon teachers to cover a mandated program of 

studies there is an increasing likelihood that the human element of teaching and 

instruction may be devalued and de-emphasized. While teachers may continue to claim 

that they meet many of the individual needs of students that go beyond mere instruction, 

the institutional constraints of 35 student classrooms, rigidly time-tabled periods and an 

increasing expectation of curricular standardization make such claims problematic. The 
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negative impact of standardized testing, and reform efforts built around such testing, is 

increasingly a matter of concern to some researchers (Amrein & Berliner, 2002; Kohn, 

2000). 

Algorithmic decision making: ideally, decisions about instruction and material 

presentation should be made on the basis of our best knowledge of how human beings 

learn. Practically, there may well be a political dimension to how such algorithms are 

applied: cognitive psychology and discovery learning have their opponents. While it 

might be hoped that all IT decisions would be based on best practice, the experience in 

Alberta has been that decisions have been made which have appealed primarily to small, 

organized groups of conservative political tendencies (Mitchell, 1996, p. 79). In a 

province where a decision can be made to cut early childhood education, belief in the use 

of best knowledge algorithms remains an act of faith rather than a description of 

government practice. 

Communication and control: the ability of networked computers to deliver 

material on a global scale should call into question our belief in educational institutions 

as structures of bricks and mortar. While virtual schools are being introduced in 

increasing numbers of jurisdictions in Alberta, there is also an expansion of courseware 

offered through both Distance Education and through local school boards (the Viscount 

Bennett Continuing Education Centre in Calgary in 1999 offered an English 30 

[academically oriented Grade 12] course entirely on the World Wide Web). Clearly there 

has been a lag in our understanding of what this means for instruction. As Heinich says: 

What we have not grasped in education is that our notion of narrow 
institutional authority is completely dissonant with our ability to deliver 
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instruction wherever the students are in whatever social groups they can 
choose to form. We can learn from general technology how social 
institutions can be reshaped by changes in communication systems. 

(1984, p. 76) 

What is our community when we participate in virtual schools? What does 

community control mean when registration in a particular program may be made from a 

distance of thousands of miles? When competing institutions offer courses through the 

Internet and the World Wide Web are we reduced to competition and the market as the 

controlling mechanisms for education? Such questions reinforce the transformative 

nature of technological change, but these changes are no more traumatic than that 

engendered in the economy through global trade policies. 

The effect of scale: the more students who participate in a standardized program 

of studies with standardized instructional material delivered through technological means, 

the lower the unit cost of providing that instruction. If economic efficiency is to become 

the guiding force in Alberta's education, how can we resist the drive to take advantage of 

economies of scale through instructional technology? Ultimately such questions may lead 

us to view educational technology as an exportable commodity. If there is revenue to be 

had from enrolling students within virtual schools, why should Alberta school 

jurisdictions—or Alberta Education—not share in the profits? 

On a darker note, increasing the scale increases the magnitude of control by those 

people who set the parameters for curriculum and material selection. In this sense the 

economies of scale go hand in glove with increased central control of the educational 

system. 
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In summing up the potential for restructuring of education and the rearrangement 

of power relationships it seems clear that i f a new instructional technology is fully 

implemented we will see substantial changes in those relationships. Current technologies 

have the capacity to decentralize power and control of education by opening learning to 

the discipline of the marketplace and by freeing learning from the constraints of 

schooling. On the other hand, instructional technology also has the capacity to increase 

central control of instruction through the standardization of curriculum and material. In 

the Alberta context, these tendencies interact, reflecting those groups (neo-liberals) who 

seek a change in focus to market-driven education and those groups (neo-conservatives) 

who have social agendas and who currently have substantial influence with the 

government. 

So we see that the fundamental organizing power of a technological structure 

leads us to the arguments for the expansion of new technologies in the Alberta 

educational system. These arguments can be briefly summarized as: efficiency and cost 

effectiveness; efficacy; consumer or ideological choice; and personal economic utility. 

Let us examine each argument in turn and consider the availability of evidence to support 

them. 

Arguments from Economic Efficiency 

The efficiencies purported to be available through the use of new technologies 

would appear to be a result of either reduction in the number of professional staff or a 

reduction of the amount of time required to complete a program by the student. 

Economies in instruction may proceed from an increase in the number of students 
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assigned to each instructor or through the substitution of self-contained instructional 

learning systems for human instructors. Another potential area for the reduction of staff 

costs include the replacement of professional teaching staff with lower-paid and less-

qualified instructional assistants. Reductions in the amount of time taken to complete a 

learning task would have to be translated into either reduced staff, capital, or operating 

costs in order to justify introduction on the grounds of economic efficiency. 

What does research show about the potential economic efficiencies of new 

technologies? One study indicated that the average time saving in military applications of 

computer-based instruction averaged 30% across a number of sites (Fletcher, 1990). A 

32% reduction in instructional time in elementary, secondary and post-secondary schools 

was reported from the meta-analytic data generated by Kulik and Kulik (1987). Meta-

analytic studies of elementary schools (Kulik, Kulik, & Bangert-Drowns,1985) and of 

secondary schools (Kulik, Bangert, & Williams, 1983) also showed advantages for 

computer based instruction. A review of 640 journal articles (Pisapia, Shlesinger, & 

Parks, 1993, pp. 78-80) cites savings of up to 50% over conventional instructional 

methods in reading and math programs in elementary and secondary schools. In addition 

to the saving of instructional time, Johnston (1995) reports reduction in general overhead 

expenses and a substantial reduction (90%) of costs for military training through the use 

of military simulators. While such results are suggestive that savings can be realized 

through the use of instructional technologies, we should be aware that there remain 

difficulties with cost-effectiveness studies. As Kearsly (1993) explains: 

The difficulty with the cost-effectiveness question is that the answer depends 
upon what costs you decide to include or exclude. The development and 
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implementation of a new technology involves many start-up costs that do not 
exist for the existing approach. Is it legitimate to include or exclude them in 
the comparison? Many costs (such as curriculum development, instructor 
training, facilities) may be hidden in general budgets that are not included in 
an analysis... Depending upon what costs are included or excluded, the cost 
comparison can be made favorable or unfavorable towards educational 
technology, (p. 35) 

Further to the dangers of uncritically accepting cost-effectiveness studies, we 

must be mindful that it may be easier to achieve cost savings with post-secondary or adult 

students where the custodial function of schooling is not so important. Schools and 

teachers do more than provide instruction and work under constraints regarding 

supervision of students and duty of care towards children. 

While the substantial capital cost of computer equipment is often raised as a 

barrier to the implementation of new technology in the classroom, there are options in 

deployment that may amount to substantial savings on that investment. Pisapia et al. 

(1993) report that cost-effectiveness can be improved through: 

• Placing micro computers in classroom rather than labs reduced 
costs and makes them available for other projects. 

• Pairing students may reduce student costs by close to a factor of 
2 without reducing achievement. 

• If student utilization was increased, cost-effectiveness would 
increase (p. 78) 

Even with such cost-effectiveness improvements, the start-up costs for new 

technologies are substantial. Becker (1994; cited in Robertson, 1998) suggests personnel, 

support, and hardware costs to be $1500 U.S. per student per year to enable exemplary 

use of computers. Means and Olson (1995) suggest the cost for a school of 800 students 

would average $370,000 U.S. per year. True costing for implementation must include the 

initial investments in workstations and network technology. Cost recovery for such 
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expenditures typically run over several years. Hodgson (1989) estimated that an 

investment of £365,000 for information technology-based open learning at a post-

secondary level could be recovered over two years, but such an expense is beyond the 

reach of primary or secondary educators. Cuban (2001) reported that annual expenditures 

on computing technologies in U.S. schools had risen from $75 per student in 1995 to 

$119 per child by 1999, but this figure is still well short of the amount needed to meet the 

estimated total cost of ownership estimated to be $2251 per computer per year 

(Fitzgerald, 1999). 

It should also be pointed out that the financing of K-12 education tends to prevent 

cost recovery for such expenses. Provincial technology grants to Alberta school boards 

for technology integration continue at an annual level of approximately $40 per funded 

student and additional funds spent on technology must come from other programs within 

budgets (Calgary Board of Education, 2002 p. 15-17). School boards no longer have 

taxation powers (Bruce & Schwartz, 1997) and thus must reallocate funds that have 

remained static or have declined in purchasing power due to inflation and enrollment 

growth (Neu, 1999). 

Improved efficiency in the presentation of educational materials may also be 

prevented from translation into reduced staffing levels due to provincial regulation of 

instructional hours. The adoption of the Carnegie unit (and its successor measures) as a 

fundamental component of school organization has had both practical and philosophical 

implications for the development of alternate forms of education. Alberta high school 

diplomas have a required number of credits in specified subjects based upon the 25 hour 
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credit ratio of the Carnegie Unit. Thus school funding continues to be tied to hours of 

instruction and the Alberta School Act specifically empowers the minister to establish 

hours of instruction for all school jurisdictions: 

39(1) The Minister may do the following: 
(a) prescribe courses of study or education programs, including the 

amount of instruction time; 
(b) authorize courses of study, education programs or instructional 

materials for use in schools; 
(c) prescribe the minimum total hours of instruction a board shall 

make available to a student in a school year; 
(d) approve any course, education program or instructional material 

that may be submitted to the Minister by a board or another operator of a 
school for use in a school; 

(e) subject to the right of a board to provide religious instruction, by 
order prohibit the use of a course, an education program or instructional 
material in schools; 

(f) by order adopt or approve goals and standards applicable to the 
provision of education in Alberta. {School Act, 2002) 

Achieving cost savings for school jurisdictions or individual schools due to a 

reduction in learning time through new educational technologies is only possible i f the 

decision is made to move away from the credit hour equivalent towards some form of 

criteria-based accreditation. Such a reform would reflect a substantial restructuring of 

education and may be difficult to achieve. Other barriers to cost recovery through the 

reduction in staff are likely to arise through the reaction of teacher unions and 

professional organizations. The Alberta Teachers' Association has an explicit policy 

opposing differentiated staffing with non-certificated personnel (Alberta Teachers' 

Association, 1998a, p.79). 

In summary we can conclude that although there is some indication of reduced 

costs through the implementation of new technologies in instruction, such 
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implementation would require a significant restructuring of Alberta education and would 

likely be met by substantial resistance from the organized teaching profession. 

Arguments from Efficacy 

Efficacy arguments tend to revolve around whether "better" learning wil l occur 

with the use of new technologies in the classroom. There are two (hoped for) 

improvements. The first aspect is tied to some form of improvement on standardized tests 

or other quantitative measurement. The second aspect of learning improvement is tied to 

the different expectations of school and learning that come from constructivist learning 

theory. 

Comparative Media Studies 

There exists a substantial body of evidence on the relative effectiveness of 

different media for learning and a corresponding debate as to the interpretation of 

that evidence. Pisapia et al. (1993) report that a meta-analysis of 184 studies 

indicates average gains for students equivalent to a move from the 50 t h to the 62 n d 

percentile on the normal curve. The President's Committee of Advisors on 

Science and Technology (1997) reported average effect sizes of between 0.25 and 

0.41 standard deviations in four major meta-analyses of the effectiveness of 

computer-based instruction. Johnston (1995) reports that "the effect sizes for 

instructional technology range from 0.15 to 0.66 standard deviations, [and] they 

all report favorable findings when compared to conventional instruction." 

Criticism has been leveled at the design of many of the individual studies 

subjected to meta-analysis, particularly by Richard Clark (Clark, 1983, 1987; Clark & 
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Estes, 1998; Clark & Sugrue, 1990). These criticisms have been echoed by Kearsley 

(1993, 1998), and a substantial summary of 248 research studies showing "no significant 

difference" between media treatments has been posted by Russell (1996). In essence, 

Clark and the others argue that the design of such comparative studies does not control 

sufficiently for other variables between treatments—particularly the more intensive 

design process that is often associated with experimental media treatments. 

Although the validity of these criticisms is recognized (Fabry & Higgs, 1997; 

President's Committee of Advisors on Science and Technology, 1997), the increasing 

weight of meta-analytic evidence and longitudinal studies suggests a positive effect by 

computer mediated instruction on traditional pen-and-paper tests of educational 

attainment. Perhaps more importantly, this question may be rendered moot by a 

consideration of whether "the variables being measured are in fact well correlated with 

the forms of learning we wish to facilitate" (President's Committee of Advisors on 

Science and Technology, 1997, p. 86). The key question may well be whether new 

educational technologies encourage the development of constructivist forms of learning 

and enhance the following shifts in emphasis: 

• A shift from whole class instruction to small group instruction 
• A shift from lecture and recitation to coaching 
• A shift from working with better students to working with 

weaker students 
• A shift from assessment based on test performance to assessment 

based on products, progress, and effort; 
• A shift from competitive to cooperative social structures 
• A shift from all students learning the same thing to different 

students learning different things 
• A shift from the primacy of verbal thinking to the integration of 

verbal and visual thinking (David, 1991, pp. 29-30) 
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Constructivist Learning and Restructuring with Technology 

A common thread in much of the literature surrounding educational restructuring 

and technology is the need to adopt constructivist learning practices (Jonassen, 2000; 

Knapp & Glenn, 1996). To do so may well require changes to school organization to 

allow teachers more freedom to innovate both as to curriculum and to method as well as 

providing access for both teachers and students to personal computers (Merrill, 2002, p. 

16). It has been suggested that the development of whole learning environments is one of 

the most significant changes brought about by new educational technologies, particularly 

as these environments exhibit the following hallmarks: 

• Teamwork that allows the social facilitation and scaffolding of the 
individual's learning as well as the emergence of distributed knowledge 

• Authentic interdisciplinary problems such that cognitive networking is 
afforded 

• The diverse and intensive employment of technology to serve as the tools 
for information gathering, selection, communication, and construction; 
and 

• Guidance by teams of teachers to allow for the necessary rich 
improvisation. (Saloman, 1998, p. 8) 

Such changes in the structure of education (and schools) represent a profound 

shift in organization and purpose. 

The goal of systemic change, of creating an education system in which all 
students can reach much more challenging performance standards than 
before, puts the potential of technology in a very different light. For 
education reformers, the question is no longer how to use technology to do 
the same thing better. The question now becomes, How can technology be 
used to change educational practice to reach new goals? How can technology 
become a catalyst for change; a tool for creating, implementing, managing, 
and communicating a new conception of teaching and learning; and a system 
that supports the new conception? (David, 1994, p. 172) 
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This would not be the first time such a shift has occurred. Michelson (2001, p. 18) 

has drawn parallels with the influence of cheap texts on post secondary syllabi in the 19 th 

century as a result of changes in printing technology. Some researchers (Trombley & 

Flanagan, 2001, p. 8) have talked about a "crisis of legitimacy" as web-based information 

leads students into the belief that their instructors have no more knowledge than they do. 

As more and more students explore independent learning opportunities outside of school 

by logging in to the Internet or searching the Web, teachers may feel that they are being 

left behind. As one study points out: 

Children are using technologies to create new cultures of communication 
and learning that are developing entirely outside of school. This 
opportunity provides powerful leverage for thinking about learning styles 
and using it to build on the learning we are trying to create in school. How 
can we make the world that is interesting, relevant, and stimulating to 
today's students connect with the world of teaching and learning and our 
goals for formal education? (Fulton & Honey, 2002, p. 7) 

Not only do classrooms and students change, but the behaviours and attitudes of 

teachers have also been affected. Davidson, McNamara, and Grant report that networked 

computers have strong impacts on both educational practice and professional culture 

(2001, p. 452). Teachers in technology rich classrooms report that their teaching is more 

effective as they become familiar with the equipment (Tiene & Luft, 2001). Becker and 

Ravitz (1999) report that in their survey research at 153 schools engaged in the National 

School Network there is evidence that teachers show increased use of constructivist 

practices and teachers' underlying pedagogical beliefs have changed. In a more recent 

survey (2000), Becker reports that "computer-using teachers—that is, teachers who have 

their students do any computer work during class at all—are distinctly more 
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constructivist than non-using teachers." That constructivism is an important component 

of real reform in schools. As Reigeluth and Joseph suggest: 

Using technology and agents of learning described above to build upon the 
existing teacher-student relationship only prevents us from finding new 
methods of learning and instruction. We must look to various technologies 
and methods for not only the purpose of enhancing the teacher-student 
relationship, but more importantly for the purpose of transforming this 
relationship. (2002, p . l 1) 

As computing and information technology throughout schools, many observers 

are coming to the realization that the simple presence of computers in classrooms is 

insufficient to truly reform education. Real change wi l l require more than just the 

participation of classroom teachers: 

Real change at the classroom level is driven most effectively by teachers 
but it cannot thrive unless it is supported by school structures. Without 
support from principals, who must in turn be supported by superintendents 
supported by school boards, systemic change wil l never take root. The 
good things going on in a classroom will never come to scale without the 
broader system's identifying, embracing and supporting these approaches, 
activities, and those who lead them, while also allowing them the time 
required to evolve and demonstrate their value. (Fulton & Honey, 2002, p. 
7) 

It wi l l not be easy to restructure schools in accordance with this vision of the 

constructivist classroom. Not every teacher is proficient with new technologies, and even 

when computing technology is being used, it may not be used in innovative ways. A 

survey of computer use in Calgary classrooms found as recently as 1989 that even the 

minority of teachers who were using computers were using less effective innovation 

configurations (Jardine, Rilstone, & Hunter, 1989; cited in Jardine, 1992). While a 

number of teachers who adopt a technology-based constructivist approach progress 
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naturally from presenter to coordinator of learning resources (Pisapia, 1994, p. 2), others 

resist the change that technology brings. 

Traditional barriers to implementation continue to be mentioned within the 

literature: lack of time, access problems, training deficiencies, and funding concerns 

(Becker, 1998; Berge & Mrozowski, 1999; British Columbia Teachers' Federation, 

1999; Clouse & Alexander, 1997; Couture, 1997; Fabry & Higgs, 1997; Gibson & Oberg, 

1997, 1998; Mathison, 1999; Muilenburg & Berge, 2001). Other issues have begun to 

emerge notably questions of equity (Means, 2000; Mol l & Robertson, 2000; Taylor, 

1997) and professional development (Watson, 1999; Yee, 1999). While such problems 

may be solvable with sufficient commitment of resources by a provincial government 

committed to technology and reform, a more worrying trend may be developing in the 

form of teacher skepticism and resistance. Becker (1998) suggests that the school day 

may need to be lengthened to meet the additional demands placed upon students (and 

teachers) by constructivist education. Clouse and Alexander (1997, p. 107) cite negative 

teacher attitudes—including a disinclination to give up "complete control" of their 

classrooms—as an obstacle to technology training. Fabry and Higgs (1997, pp. 388-389) 

also suggest that a loss of status and control issues are factors in teacher resistance to 

change. In their continuing study of Internet use in Alberta, Gibson and Oberg (1997, 

1998) elicited statements of concern from teachers over the value of the Internet and their 

worries about losing the human dimension in learning. A l i and Franklin (2001) also 

report teacher concern regarding the usefulness of information gleaned from the Internet. 

Maddux and Johnson (2001) question whether the search for quick profits by 
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entrepreneurial institutions wil l devalue distance education. Robertson (1998, p. 313) 

holds up the apocryphal Ned Ludd as inspiration for teachers in their rejectionist 

approach to technology. Whether such neo-Luddite tendencies are simply the traditional 

resistance of educators to significant change in the classroom or a more conscious 

struggle for power and control is a subject worth investigating. 

Arguments for Consumer Choice 

Those proponents of these arguments want to see increased support for 

alternatives to public education. Some reformers would be satisfied with a broader range 

of pedagogy within the public system; others wil l not be satisfied unless the privatization 

of schools is largely complete and an open market in educational products is established. 

Chubb and Moe (1990) are willing to see choice within public education: 

This new movement puts choice to use as part of a larger set of strategies for 
reform within the public sector. It is not about privatizing the public schools, 
nor is it a surreptitious way of giving aid to religious schools. Choice is 
being embraced by liberals and conservatives alike as a powerful means of 
transforming the structure and performance of public education—while 
keeping the public schools public, (pp. 206-208) 

While the growth of charter schools in Alberta represents one aspect of this 

increased competition, other more explicitly private alternatives are also entering the 

educational market. Erika Shaker in her report on the First Annual Canadian Education 

Industry Summit enumerates some of the private educational concerns who are interested 

in technology and restructuring: 

One of the major foci of the summit was on Information Technology and 
private learning centres. International Data Corporation, Academy of 
Learning, Sylvan Learning Centres, ITI Education Corporation, International 
Business Schools, and the Bank of Montreal Institute for Learning explained 
their role in the developing education industry. The message is simple: if you 
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get into it now, you're set for life. If you don't, in five years it'll be too late. 
Public education has some catching up to do in technological 
advancement—for example, the commodification of knowledge has 
fundamentally changed learning principles. (1998a, pp. 49-51) 

While some commercial concerns see the technological revolution as an 

opportunity to gain entrance to a lucrative educational market, other visionaries are 

seeking to end the institution of schooling as we know it. Lewis J. Perelman in his 1992 

opus on hyperlearning and educational reform, School's Out: Hyperlearning, the New 

Technology, and the End of Education, suggested that: 

Multimedia technology makes schooling obsolete and therefore school 
choice irrelevant. [Hyperlearning] technology offers students of all ages the 
right choice: the freedom to learn anything, anytime, anywhere in the way 
that works best for each individual and family, (p. 214) 

It seems impossible that the education establishment will be any more able to 
permanently resist the onrushing tide of technological competition than the 
telephone monopolies have been. Which is to say that, for either institution, 
technology makes a policy of "business as usual" not merely undesirable but 
ultimately impossible, (p. 311) 

Although the Alberta government has liberalized legislation and regulation to 

allow for the establishment of charter schools and has increased public financial support 

of private schools, there has been no move to massive restructuring and privatization of 

the educational sector. Rather we have seen increasing centralization of power within the 

department of education operating in tandem with increased use of technology in the 

schools. 

Arguments of Economic Utility 

The underpinnings for this argument are the following propositions: the global 

capitalist economy is now dominant and is likely to remain dominant for the near future; 
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in functioning within that economy there is a significant employment advantage in being 

able to use new technologies within an enterprise; and the prime (or at least a major) goal 

of education is to secure lucrative employment based upon the knowledge people have 

developed within their own schooling. 

Such arguments have been raised publicly by the Information Technology 

Association of Canada in its diagnosis of the problems facing Canadian education: 

The vast majority of the young people who pass through Canadian schools 
are ultimately destined for the labour market. There are, however, growing 
concerns that our children are not learning the skills and acquiring the 
knowledge they will need in tomorrow's global economy. Employers are 
worried about finding qualified workers; the government links education to 
the economic prosperity of our country and the ability to remain 
internationally competitive; municipal governments link problems in schools 
to drugs, dropouts and crime. (Shaker, 1998b, p. 19) 

And in its prescription for the cure of such problems: 

The C M E C [Council of Ministers of Education] should develop joint 
education/industry/parent bodies to make decisions about the role of schools, 
skill sets, knowledge requirements, and curriculum needed to take students 
into the 21 s t century, including the accelerated use of IT in the schools and 
emphasis on foundation skills. (Shaker, 1998b, p. 20) 

In its response to the technology lobby group, the C M E C agreed to participate in 

such a joint venture: 

We are well aware of the challenges to the education systems posed by our 
rapidly changing world: globalization of the economy, openness with regard 
to their cultures, pressing needs for skilled labour, and technological 
advances that are having an impact on our daily lives as well as on the job 
market. These changes require constant adjustments to our educational 
practices to ensure high quality, accessibility, mobility, and 
accountability, [original emphasis] (CMEC, 1993) 
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Although the Alberta government justifies the introduction of new technologies 

with such an economic rationale, the current level of technology in schools is not 

sufficient to provide a competitive advantage in world markets. Some of the structural 

adjustments covered earlier in this discussion clearly reflect the directions of the C M E C , 

but to date the restmcturing of Alberta education remains unfinished. 

The Persistence of School 

In the introduction to his important study on the adoption of new technologies in 

American schools (1986), Larry Cuban reproduces an archival photograph of the "Aerial 

Geography Lesson." It shows a 1927 Californian elementary geography class in the cabin 

of an airborne plane. The students are seated by rows in wooden desks—complete with a 

hole for the inkwells—facing a small chalkboard and a teacher who is pointing to a small 

globe. A textbook lies open on one desk. Not one student is looking through the broad 

cabin windows (which appear to be specially adapted for aerial observation) at the real 

world some thousands of feet below. On the teacher's desk is a bell and above the 

chalkboard is a clock. It is the technology of the classroom, not the technology of the 

airplane, that is controlling this lesson; the teacher, not the pilot—and certainly not the 

students—will determine what this class will learn today. 

This is the enduring pattern of how new technologies have been subverted and 

adapted to fit in to the technology of schooling. The airplane may free you to travel the 

clouds, but the clock, the bell, and the teacher are there to bring you firmly back to earth 

within the confines of the classroom walls. It matters not that the technology of the 

airplane has the power to provide children with a view of the geography of the earth; 
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unless that information is brought back within the familiar forms of classroom lecture and 

recitation it does not count as real knowledge. 

There are no legions of aerial geography advocates. No discounts are offered by 

the aerospace industry for the educational purchase of equipment. Certainly no one would 

seriously suggest that in the present decade we should attempt to make such a program 

part of the regular program of studies. At its best, and in its time, the aerial geography 

lesson and its accompanying technology was a demonstration of how children could be 

taken beyond the school walls to experience real geography—a part and parcel of the 

ideal that education should be real life rather than preparation for real life (Dewey, 1938). 

Other technological artifacts suggested that they could actually transform 

education: the radio, the motion picture, the television, and programmed instruction. In 

the end they provided diversion for some classrooms, were a vehicle for some 

administrators to move onwards and upwards, and provided some teachers with the 

opportunity to broaden their instructional repertoire, but they failed to provide the 

impetus for fundamental change in educational systems. Why did they fail to deliver on 

this promise? 

Cuban's (1986) analysis of the classroom use of technology suggests that it is the 

situationally constrained choice of teachers to forego the promise of the new technology 

in order to strengthen and retain old patterns of instruction and the power relationships 

they support. Although other factors such as the lack of availability of hardware/software 

and flawed implementation procedures are put forward as explanations for such rejection, 

it would seem that the reason for refusal lies more in the nature of school and classroom 
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organization in combination with the defining characteristics of the teaching profession. 

Refusal was not only the fate of machine-aided teaching. Non-technological changes in 

the structure of education such as "Progressive Education" also had minimal penetration 

into classrooms and were abandoned in favour of "the traditional grammar of instruction, 

understood by most parents and teachers as standard features of a 'real school'" (Cuban, 

1993, p.101). Programmed Instruction met a similar fate in its implementation. Rather 

than changing their classroom organization to accommodate individualization of 

instruction, teachers restricted the access of average and fast learners to such programs, 

expanded the access of slow learners, and provided "enrichment" materials to the fastest 

learners so that lock-step progress would continue (Carlson, 1965, pp.77-78). 

Such adjustments to maintain the fundamental organization of traditional school 

instruction took place even when there was verbal support for the underlying ideas of the 

innovation. 

In a dramatic way, programmed instruction forces a school to stand 
face to face with the fact the students learn at widely varying rates. It is true 
that some of the most shop-worn cliches, such as "we teach children, not 
subjects" and "start the learning experience where the child is" reflect a 
concern for individual differences and suggest that educators are most 
anxious to tailor learning needs and speeds to individuals. However, when 
faced with programmed instruction which permits students to work at their 
own rates, the hollowness of the cliches was exposed by the emergence of a 
host of practices designed to keep students working at similar rates. (Carlson, 
1965, p. 76) 

We should not be surprised at this. Schools are more than technologies of 

instruction, they are human organizations that seek self-perpetuation in the face of 
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external threat, and all too often externally mandated reforms or innovations are 

perceived as threats. 

What appears to outsiders as a straightforward improvement can, to 
an organization, be felt as undesirably disruptive i f it means that the culture 
must change its values and habits in order to implement it. Since change is 
its own downside, organization workers must always consider, even i f 
unconsciously, the magnitude of the disruption an innovation will engender 
when evaluating its net benefit and overall desirability. This circumspection 
puts schools directly at odds with rational premises of technologists for 
whom the maximization of organizational culture and values almost always 
takes a back seat to the implementation of an 'optimal' response to a set of 
conditions defined as problematic. (Hodas, 1993) 

Following from this, we might expect to see that those innovations that promise 

the greatest disruption to organizational norms wi l l be resisted the most strongly, 

regardless of their alleged positive effect upon the ostensible instructional mission of the 

school. If such is the case, then the more new information and communications 

technology is viewed as transformative in nature rather than additive to traditional 

classroom routines, the more teachers wi l l refuse or subvert the adoption. The 

identification of technology with substantive structural reform is an explicit theme raised 

in defense of resistance by some critics with strong ties to teacher organizations: 

Our change-addicted society condemns the apparent constancy of the bells, the 
curricula, the classroom, and its values. Change has become a virtue—a noun, 
not a verb. A few voices suggest that the enduring structure and resiliency of 
schools prove their remarkable success. They argue that the core 
characteristics of schools persist because people—not information, outcomes, 
or equipment—are at the heart of every school, and that human relationships 
don't change just because a new minister makes another speech. (Robertson, 
1998, p.31) 
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It is true that traditional schools are dominated by a technology dependent on oral 

recitation and personal contact but we should not assume simply upon assertion that such 

a technology has been benign. A l l too often we use the ubiquitous technologies in our 

environment without noticing the ways that they shape and structure our cognitive 

processes (Hokanson, 2001, p. 42). We must also examine the nature of those "human 

relationships" within the context of the power relationships that exist within the 

classroom. To defend traditional schools as havens of humanistic thought and progressive 

practice is to fly in the face of substantial descriptive research on the daily routine within 

classrooms (Boyer, 1983; Goodlad, 1984; Jackson, 1986; Oakes, 1985; Powell, Farrar, & 

Cohen, 1985; Rosenbaum, 1976). Nor should we ignore the detailed analysis of the role of 

traditional schools in maintaining and perpetuating existing class structures put forward by 

critical theorists (Anyon, 1981; Apple, 1988, 1990; Carr & Kemmis, 1986; Freiré, 1970; 

Giroux, 1988; Giroux, Penna & Pinar, 1981; Grundy, 1987; McLaren, 1989; Willis, 1977). 

This is not to say that teachers oppose all innovations. The chalkboard, the 

textbook, the overhead projector, and the mimeographed worksheet are all examples of 

once-innovative technology that was added to classroom practice. What do these 

innovations have in common? 

The changes teachers have embraced, however, have solved 
problems that teachers identified as important, not necessarily ones defined 
by nonteachers. Moreover, what teachers adopted buttressed their authority, 
rather than undermining it. Thus, those technologies incorporated into 
routine teacher practice responded to daily classroom needs without 
undercutting the teacher's control of the class. The arguments, then, that 
hardware and software inadequacies and imperfect implementation drafted 
by nonteachers can explain the reluctance of teachers to become heavy 
machine users would have little application beyond the instance of radio, 
film, and television. Teachers have altered their practice when a 
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technological innovation helped them to a better job of what they had 
already decided had to be done and matched their view of daily classroom 
realities. (Cuban, 1986, pp. 65-66) 

Even the most committed of reformers must realize that the pace of major reforms 

to the education system is slower than many desire (McClintock, 2001). While there are 

hopeful signs that technology has become established in schools, this may not in itself be 

enough: 

What should be clear to impartial observers of new technologies in 
American schools is that after twenty years of heavy promotion, serious 
investment of funds, and unswerving support from a disparate coalition of 
parents, corporate executives, public officials, and educators, computers 
are ubiquitous in schools. (Cuban, 2001, p. 21) 

As Cuban goes on to note: "the overwhelming majority of teachers employed the 

technology to sustain existing patterns of teaching rather than to innovate" (2001, p. 134). 

However, even if the pace of change is slow for fundamental restructuring driven by 

technology, there have been impacts upon the organization of classrooms: 

Thus, in a certain sense Cuban is correct—computers have not 
transformed the teaching practices of a majority of teachers, particularly 
teachers of secondary academic subjects. However, under the right 
conditions—where teachers are personally comfortable and at least 
moderately skilled in using computers themselves, where the school's 
daily class schedule permits allocating time for students to use computers 
as part of class assignments, where enough equipment is available and 
convenient to permit computer activities to flow seamlessly alongside 
other learning tasks, and where teachers' personal philosophies support a 
student-centered, constructivist pedagogy that incorporates collaborative 
projects defined partly by student interest—computers are clearly 
becoming a valuable and well-functioning instructional tool. 
Moreover, where implemented in a responsible way, that tool is having an 
impact, not only on students' performance in class, but on their academic 
effort outside of class as well.(Becker, 2000) 
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Continuing Trends in Alberta Education 

We have seen that the introduction of massive technological change has 

accompanied structural readjustment within the Alberta economy. Such readjustment fits 

into a worldwide pattern reflecting attitudes that encouraged new competitive models for 

education (Taylor, 2001). While the Alberta government has liberalized the structure of 

education to allow for a minimal amount of competition between private, charter, and 

public schools, the government has studiously avoided the substantial opening of the 

market called for by reformers like Perelman or Chubb and Moe. Evidence about the 

educational effects of the use of new technologies would seem to indicate some support 

for improved performance on traditional tests, but the true power of educational 

technology appears to be unleashed only with the adoption of the principles of 

constructivist (student-centered) education. Learner outcomes in the Alberta program of 

study reflect such constructivist ideals, but evaluation of students remains within the 

purview of the Department of Education. Although cutbacks have been made in the 

educational system (as well as most other human services), there has been no substantial 

move to deregulate a number of educational functions. There is some evidence that 

resistance to both the implementation of new technologies and constructivist educational 

principles is now beginning to appear within the teaching population. The Alberta 

Teachers' Association is actively supporting some spokespeople urging technological 

resistance for political reasons. 

While the government of Alberta has made some moves to open limited 

competition and force a modicum of restructuring upon the educational system, it seems 
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likely that this wil l be insufficient to ensure lasting change—based on the historical 

experience of other attempted technological changes. The idea and the image of school 

(particularly the traditional school) is deeply engrained within North American culture, 

and limited competition may sufficiently satisfy conservative ideologues who were 

dissatisfied with the power of the public economic sector prior to the neo-conservative 

and neo-liberal reforms of the 1990's. The mandatory implementation of the technology 

curriculum wil l to some extent be a test of the government's commitment to provide the 

resources and political will to effect the change within the educational system. 

If the public education system does not move forward in adopting new 

technologies to meet the social, educational, and economic needs of students, there will 

undoubtedly be pressure to provide more competition to public education through the 

diversion of money and other resources to private and quasi-private alternatives. At the 

same time, other jurisdictions within the United States and Canada are moving forward 

with their own agendas for change. If the agendas for reform are successful, we may well 

see a substantive change based on the classroom use of computing and information 

technology. We must be aware that such a change is not assured. The potential exists that 

computing technology will join the long list of educational technologies whose time had 

not yet come, and the PC wi l l join the radio, the projector, and the programmed 

instruction kit within the back closets of the school system. Key questions remaining to 

be answered include: is computing technology a technology that will fundamentally alter 

society in the same way industrial technology did; and, what attitude wil l the teaching 
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profession take to efforts to reform schools in accordance with constructivist learning 

theories and the natural uses of computing technology? 

Summary 

Reform and restructuring of the education system has been an important element 

in the provincial government's attempt to transform the province of Alberta in accord 

with neo-liberal and neo-conservative ideologies. The past decade has also seen a 

growing impetus for the introduction of computing and information technologies in 

Alberta classrooms. While the dominant teachers' organization in Alberta, the A T A , has 

publicized the views of those critics who see a close connection between neo-liberalism, 

globalization, and new educational technologies, it is by no means certain that this view 

is shared by the general membership of that organization. The degree to which the 

attitudes of Alberta teachers towards the introduction of computing and information 

technology have been shaped by the concurrent ideological debate may well be an 

important factor in the adoption of those new technologies. The results of this study will 

help to interpret the reaction of Alberta teachers and the A T A towards new technologies 

and their potential to reform and restructure education in that province. 
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Chapter Three 

METHODOLOGY 

This study was an exploratory investigation designed to gather information from 

three groups of Alberta teachers regarding their attitudes towards the adoption of 

computing and information technology and their support of or opposition to the neo

liberal restructuring of education carried out in that province during the 1990s. The study 

also compared constructivist orientation, demographic characteristics and the history of 

computer use among the three sub-groups. A quantitative methodology was employed 

based on the administration of an attitudinal survey to two identifiable and separate 

leadership groups within the Alberta teaching profession as well as to a stratified sample 

of the teachers in a large urban jurisdiction in Alberta. 

Research Questions 

The research questions adopted for investigation were: 

1. Was there evidence to support the supposition that resistance to the 

implementation of new technologies in the classroom was a conscious form of resistance 

to externally imposed neo-liberal restructuring of the educational system in Alberta? 

2. Was the attitude of the political leadership of the dominant Alberta teachers' 

organization more negative towards the introduction of technology than the attitude of a 

major component of its membership? 

3. Was there a relationship between constructivist attitudes and attitudes towards 

the implementation of new technologies? 
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The first supposition to be examined by the study was that a relationship 

would exist between opposition to the educational restructuring imposed by the 

provincial government and opposition to the implementation of new computing and 

information technologies in the classroom. 

The second supposition to be examined by the study was that the political 

leadership of the teachers' organization would exhibit a more negative attitude towards 

the implementation of new technologies than either of the other two groups. 

Rationale for Research Methodology 

The decision to proceed with an anonymous attitudinal survey as the primary 

source of data for this study was influenced by three general considerations: the nature of 

the populations being studied, ease of access by researcher to the leadership groups that 

were the focus of the study, and the particular strengths of this quantitative research 

methodology. 

Nature of the Groups 

Both the Alberta Teachers' Association Computer Council (ATACC) and the 

delegate pool for the A T A Annual Representative Assembly (ARA) are geographically 

dispersed across the province of Alberta. Both groups congregated for their respective 

annual meetings, the A T A C C Conference and the A R A , and these meetings provided an 

opportunity for an inexpensive and time-efficient distribution and collection of a survey 

instrument. By utilizing these meetings as the distribution point for a self-administered 

survey, the researcher had the advantage of access to a very high proportion of the two 

target groups. The A R A by its nature attracted virtually 100% of elected or selected A R A 
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delegates. The A T A C C Conference in 1999 attracted 343 out of a total A T A C C 

membership of 428 (ARA Handbook, 2000, p. 110) for an 80% attendance rate. 

The Calgary Board of Education was the largest school district in the province 

employing approximately 6000 teachers or about one fifth of the total A T A membership. 

By using the internal mail system of the C B E to distribute and collect the self 

administered survey, the researcher was able to reach a large number of rank and file 

A T A members at a minimal cost. The researcher was also an employee of the C B E and 

was able to supervise distribution and collection of the survey with relative ease. 

The practical considerations of survey administration and the clear cost and time 

advantages of using the C B E were important factors in the researcher's decision to use 

this district as the third group to be studied. The researcher also considered the impact 

this choice would have on his ability to generalize the findings of this study to the Alberta 

and other teaching populations. On balance, the researcher decided that the characteristics 

of C B E teachers were sufficiently similar to those of the general membership of the A T A 

that the survey would proceed. A discussion of the implications of that decision was 

included within Chapter Five of this study. 

Ease of Access 

The researcher had a long personal history as a member of both leadership groups 

and had received positive responses to informal inquiries regarding the possibility of 

carrying out survey research. The researcher was also a teacher for the C B E and had 
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received a positive response to an informal inquiry made to the Chief Superintendent of 

that jurisdiction. 

The researcher was a member of the A T A C C and a former executive member of 

one of the regional sections of that organization. As a frequent attendee of A T A C C 

functions, he was well known to the executive and the active members of that 

organization. At the same time, the researcher was also a regular attendee of the A R A 

and attended the previous 13 annual meetings. As a high-profile member of the executive 

of the largest local within the A T A , the researcher had served on a number of provincial 

policy committees prior to the study. The researcher saw this history of involvement with 

the organizations as providing an advantage in requesting access to the annual meetings 

for the purpose of administering the survey. The decision-making bodies of both groups 

responded positively to the request by the researcher to carry out an attitudinal survey of 

their respective leadership groups. The researcher was not aware of comparable access 

being granted to any other external research studies in his experience as an attendee at 

these functions. 

Strengths of the Research Method 

The selection of a quantitative method for this study also provided some 

advantages for future researchers. The collection and quantification of data obtained 

through the survey method allowed the creation of a permanent source of information for 

later researchers and subsequent reanalysis (Babbie, 1990, p. 44). In particular, the 

anonymous attitudinal survey allowed the collection of demographic and descriptive data 

on the two leadership populations as well as on the sample of the general teaching 
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population. Such descriptive data was available for further research and was available for 

the use of the organizations studied. 

Thus, the decision to proceed with an anonymous survey administered at the 

annual meetings of the two leadership groups provided several advantages. As discussed 

by Fowler (1993, p. 66) these advantages included allowing the researcher to reduce costs 

and yet be available to explain the study and answer questions from participants. The 

study design also allowed the researcher to present some questions with relatively long 

and complex response categories and allowed the respondents to answer without the need 

to lose anonymity through interaction with an interviewer. 

The choice of a quantitative approach also allowed the researcher to use 

descriptive and inferential statistics to identify differences among the populations being 

studied and to compile information regarding the demographic characteristics and history 

of computer use of the participants. 

Questions in the survey were designed to allow the researcher to examine the 

status of respondents as adopters or resisters to the adoption of the technology in question 

as well as the degree to which respondents supported or opposed educational 

restructuring. The survey also had questions designed to identify the degree to which 

participants shared two theoretical frameworks: a constructivist attitude towards learning 

and a critical perspective of the role of schools in society. 

Sample Size 

To achieve the preferred precision levels of +/- 5% at the 95% confidence level, 

(n) was determined to be 212 for the 450 A R A delegates and 240 for the estimated 600 
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A T A C C conference attendees (from table, Israel, 1992). Achieving the same precision 

and confidence levels for the C B E teachers required an (n) of 370 responses (Israel, 

1992). The initial survey design called for the distribution of surveys to all A R A 

delegates and A T A C C conference attendees based on the assumption of a 50% return 

rate. Using the same assumptions for a return rate of 50% for the a population estimate of 

6000, the study design called for distribution of a minimum of 740 surveys. A n initial 

request to distribute 1000 surveys was presented to the school jurisdiction participating in 

the study. 

In the course of conducting the survey it was determined that actual delegate 

attendance at the A R A was 425. It was also determined that the initial estimate provided 

by conference organizers for the A T A C C conference was substantially higher than the 

actual attendance of 343. In neither case did the decrease in numbers affect the 

appropriateness of the decision to distribute surveys to the entire population. While no 

similar reduction occurred in the population of C B E teachers, the number of surveys 

distributed in the cooperating jurisdiction was restricted to 487 in order to secure 

permission to proceed with the study. Further details on adjustments made to the survey 

design to accommodate the cooperating jurisdiction are detailed in the description of the 

administration of the survey to the CBE. 

The Survey Instrument 

The survey instrument was designed as an exploratory tool to gather a 

large data set of information descriptive of the characteristics and attitudes of the two 

target groups as well as the general characteristics and attitudes of the general teaching 
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population in Alberta. The 92 items of the survey were divided into two sections of 

selected-response items followed by an optional open-ended question (See Appendix A 

for the survey as it was administered to teachers in the cooperating school district). A 

background data section of 46 items described the demographic characteristics, teaching 

assignment, and patterns of personal and pedagogical use of computing technology of the 

participants. This was followed by 45 items identifying the attitudes of the participants 

towards the pedagogical use of computing and information technology, constructivist 

educational practice and theory, the role of schools in society, and features of the ongoing 

restructuring of Alberta education. One page was provided at the end of the survey 

instrument for additional written comments regarding technology and educational 

restructuring. 

Demographic Questions 

Questions 1 through 10 of the first section of the survey instrument were focused 

on basic demographic information including age, gender, years of teaching experience, 

teaching assignment and university education. Questions 11 through 21 focused on 

specific training in computing technology, access to online and print information sources 

on computing technology, and the use of the computer by respondents at home and work. 

Question 22 had respondents identify what they considered to be their specialty in 

teaching. Question 23 and 24 identified how many A T A C C conferences and A R A s the 

respondent had attended. 
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Questions on Computer Use 

A two page section labeled "Computer Usage" followed, focussing on the most 

recent use of a number of computer applications within the classroom or for any other 

purpose. The survey instrument for A T A C C and the A R A had eleven applications listed 

in each of two response grids. The survey instrument administered to the C B E had three 

additional applications (word-processing, spreadsheets, and multimedia authoring) added 

by request of the cooperating district. 

Attitudinal Questions 

The second major section of the survey consisted of 45 attitudinal questions based 

on a five-category Likert scale. A sixth category of "Don't Know" was provided for 

respondents. Within this section the first group of questions (1 through 16) attempted to 

identify basic attitudes by the respondents towards the use of computers in school. A 

second set of questions (17 through 25) attempted to identify the extent to which 

respondents had a critical perspective towards the role of schools in society. A third 

sequence of questions (26 through 29) attempted to identify the degree to which 

respondents shared constructivist attitudes towards learning. Questions 30 through 35 

addressed expectations of how computing technology might alter power relationships in 

schools and society. Questions 36 through 41 addressed the pace of the adoption of 

computing technology. Concluding this section of the survey were four questions (42 

through 45) that focused on attitudes towards restructuring of education. 
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Instrument Construction 

Construction of the survey instrument was initiated in May 1997. Following an 

initial review of the theoretical framework surrounding the study, a prototype instrument 

was developed and submitted for critique to a group of six graduate students who were 

themselves working teachers or school administrators. Revisions were made to the draft 

instrument and it was then tested by administration to a group of 25 volunteers who were 

teachers at a large urban high school during the last two weeks of June 1997. A review of 

the comments of the test population and preliminary analysis of the test population's 

responses to the instrument resulted in further modification of the survey instrument. 

Based on the comments of critical readers from the researcher's candidacy committee test 

items were further revised prior to submission for ethical approval in February 1999. 

Two further modifications were made to the instrument during the course of 

survey administration. A n additional question was added immediately following the 

detachable permission page to allow identification of subjects who had previously 

completed the survey as members of a different population. In response to a request from 

the cooperating school district, three additional items were added to the computer use 

grid on the survey to provide further information to that district. 

Surveys were printed on a different colour of paper for each of the three 

populations. Participants were given a survey package consisting of the survey instrument 

and attached statement of informed consent and an accompanying letter of explanation as 

well as a copy of the statement of informed consent for their personal records. 
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Cooperation of Participating Organizations 

Following approval of the dissertation proposal the survey instrument was 

included as part of the documentation submitted for ethical approval by the Faculty of 

Education Joint Committee on Research Ethics, which granted approval. A formal 

request was made to the Executive of the Alberta Teachers' Association Computer 

Council for permission to administer the survey at the A T A C C annual conference held 

March 11-13, 1999. Permission was granted subject to the condition that information 

regarding the descriptive statistics derived from the instrument would be presented at a 

session of the 2000 A T A C C annual conference. 

A second formal request was made through the Executive Secretary of the Alberta 

Teachers' Association to the Table Officers of the A T A for permission to administer the 

survey at the A R A held May 21-24, 1999. Permission was granted for administration of 

the survey at the A R A . 

A third formal request was submitted to the Director of Accountability Services at 

the Calgary Board of Education seeking permission to administer the survey instrument 

to teachers employed by that jurisdiction. At the time (February 1999), the C B E was 

engaged in a round of labour negotiations with its teachers that ultimately was referred to 

a Disputes Inquiry Board established by the provincial government. The prospect of an 

imminent strike and the uncertainty surrounding the completion of the school year led to 

a delay in the granting of permission to proceed with administration of the survey. 

Permission was granted following the conclusion of collective bargaining subject to the 

addition of three additional items to each of the computer use grids in the background 
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data section and the restriction of the sample size to a maximum of 500 teachers. 

Concerns regarding the privacy provisions of the Freedom of Information and Privacy 

Act on the part of the school district prevented the researcher from accessing an 

employee list for use in constructing a systematic or random sample of individual 

teachers. In consequence a stratified sample was proposed based upon the instructional 

level of schools and this received approval from the cooperating school district. 

Information was provided to prospective participants as to the general purpose of 

the survey and the methodology followed. The explicit research question was not 

included in the participant information package in order to avoid contamination of the 

data. The explicit question was included in explanatory material provided to authorizing 

bodies (ATA Table Officers, A T A C C , and the Accountability Services office of the 

CBE) as part of the approval process. 

Administration to ATACC 

Surveys were administered to attendees of the Alberta Teachers' Association 

Computer Council annual conference on March 12 and 13, 1999. Surveys were 

distributed at all plenary sessions of the conference and were collected through passive 

drop boxes located at the entrance/exit door of the main conference hall. Verbal 

reminders to return surveys were given to all attendees by the conference chair at plenary 

sessions and meal breaks. A final drop box was located at the exit of the conference 

facility and near the check out desk of the conference hotel. A mailing address for late 

submissions as well as an email address for further contacts was provided to conference 

attendees. 
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Administration to ARA 

Surveys were distributed to delegates to the Alberta Teachers' Association A R A 

from May 22 through May 24, 1999. The survey was included in the package of 

assembly materials distributed at the A R A opening and several reminders were given to 

delegates to complete the survey by the chairs of assembly sessions. Passive drop boxes 

were located at the exits of the assembly room and verbal reminders were given to A R A 

delegates on entering and leaving sessions. A mailing address for late submissions as well 

as an email address for further contacts was provided to assembly attendees. 

Administration to CBE 

Surveys were mailed out to 487 C B E teachers in a stratified sample during the 

second half of June 1999. A random draw was made of elementary schools, junior high 

schools, high schools, and specialized program sites until the number of teachers chosen 

within each of categories was equivalent to their proportion of the total number of C B E 

teachers. A separate letter was sent to principals and administrative secretaries of the 23 

participating schools or program sites informing them of district authorization for its 

distribution and completion. Survey participants were provided with a return mail 

envelope using the internal mail system of the jurisdiction. Distribution of the survey was 

delayed one week from its original schedule due to difficulties experienced with the 

internal mail system. Follow-up reminders were sent by fax to the participating schools 

for inclusion in school bulletins or daybooks prior to the end of June. Because of the 

lateness in the school year of the original distribution and the relatively slow rate of 

response, extensive follow-up was done in the succeeding school term. 
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Further contact was made with participating schools in September and October of 

1999. Additional surveys were provided to each school at that time with instructions for 

distribution and two follow-up contacts were sent by fax to the participating schools. The 

data collection process was completed by October 31 1999 

Data Collection Procedures 

Upon receipt of the completed surveys, a check was made regarding completion 

of the statement of informed consent. Statements of informed consent were removed 

from the survey instruments and each completed survey then received a sequential 

number stamp for identification and coding purposes. Signed statements of informed 

consent were retained separately and could not be used to identify individual survey 

participants as they were separated before the generation of the sequential number by 

hand stamp. Survey data was securely stored until data entry took place. Data from 

individual surveys was entered into an SPSS data base by the researcher. Data entries 

were visually checked twice for errors and were then rechecked by another person before 

analysis. 

Data entry for the first two populations surveyed was completed by early June 

1999. Data entry from the participating school district was completed by early January 

2000. Data was stored and reported in compliance with confidentiality guidelines 

contained in the University of Calgary's policies and procedures for proposals and 

projects involving human subjects (University of Calgary, 1999). 
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Data Analysis 

Unless noted otherwise, data analysis was carried out using SPSS 9.0, a statistical 

software package. 

Results and Specimens 

A summary of the results obtained on the survey and a statistical analysis of those 

results follows in Chapter Four. A copy of the survey instrument as administered to the 

C B E population was included in this report as Appendix A . A copy of the formal request 

to administer the survey to the A R A was included in this report as Appendix B. A copy 

of the formal request to administer the survey to the C B E was included in this report as 

Appendix C. A copy of the information letter to principals and administrative secretaries 

of the participating schools was included in this report as Appendix D. A copy of the 

instruction sheet for participants was included in this report as Appendix E. A copy of the 

information letter provided to participants was included in this report as Appendix F. A 

copy of the consent form provided to participants was included in this report as Appendix 

G. 
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Chapter Four 

ANALYSIS AND INTERPRETATION OF RESULTS 

Administration of the survey instrument was conducted in three stages as 

described in Chapter Three. Data collection began on March 12, 1999 and ended on 

October 31, 1999. The survey data have been subjected to statistical analysis in order to 

explore, describe, and interpret the relationships that exist among the attitudes towards 

computing technology and educational restructuring. 

Organization of the Chapter 

After a brief discussion of the choice of statistical tests, sample size, response 

rate, and confidence levels, a summary of the survey response data has been presented. 

The general presentation of data has been organized in the same order as questions were 

presented on the survey instrument (see Appendix A for a specimen copy of the survey 

instrument). A final section deals with the data as it relates to three research questions: 

1. Was there evidence to support the supposition that there was a relationship 

between resistance to the implementation of new technologies in the classroom and 

resistance to externally imposed restructuring of the educational system in Alberta? 

2. Were the attitudes of the political leadership of the Alberta Teachers' 

Association significantly more negative towards the introduction of technology than the 

attitudes of teachers within the largest local of the A T A and the Computer Council of the 

A T A ? 
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3. Was there a relationship between attitudes towards constructivism on the part 

of teachers and their attitudes towards implementation of new technologies? 

Choice of Statistical Tests 

Group means on responses to attitudinal items were compared through an analysis 

of variance ( A N O V A ) . Following calculation of the Levene statistic to determine 

homogeneity of variance, Fisher's least significant difference test (Howell, 1999, pp. 

318-322) or the Games-Howell test (Becker, 1999) were used as multiple comparison 

procedures for Post Hoc analysis. Gamma (y) was used as the measure of association for 

items from the attitude portion of the survey (Siegal & Castellan, 1988, p. 291). Prior to 

analysis the significance level was set at .05 (p = .05). Inferential statistics for the A R A 

and C C groups should be treated heuristically since the samples were not generated 

through random sampling. 

Sample Size and Response Rate 

A total of 1255 teachers were invited to participate in the study. 260 surveys were 

returned for an overall response rate of 21%. Response rates for the three subgroups 

varied. A T A C C attendees returned 43 of 343 surveys for a response rate of 13%. A R A 

delegates returned 117 of 425 surveys for a response rate of 28%. C B E teachers returned 

100 of 487 surveys for a response rate of 21%. Five responses were rejected because 

respondents indicated they had completed the survey as part of a previous sample leaving 

a total of 255 usable surveys available for statistical analysis. 
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Confidence Level and Interval 

Following administration of the survey instrument, calculations were made to 

determine the confidence level and interval achieved on the basis of the number of 

responses for each population. Using the web-based confidence interval calculator (NCS 

Pearson, 1996) yielded the following results at the 95% confidence level (see Table 1). 

Table 1 

Response Rates and Confidence Intervals when Population Proportion = .5 

Population Usable Confidence 
Population Size Responses Interval 
A R A 425 115 (+/-) 7.8% 
C B E 6,000 97 (+/-) 9.9% 
CC 343 43 (+/-) 14.0% 

Respondent Characteristics 

Age and experience 

Participants ranged in age from 22 to 62 with a mean age of 44.8 years. Teaching 

experience of the participants ranged from one year or less to 35 years with a mean 

experience level of 17.6 years (see Table 2). 

Table 2 

Mean Age and Experience of Participants 

Participants Age Experience 

A R A 44.75 17.65 
C B E 45.33 18.64 
CC 43.61 15.28 
Combined 44.78 17.63 
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Gender 

There were more female participants (146, or 57.3%) than male (109, or 42.7%) 

in the total survey (see Table 3). Both the Annual Representative Assembly and the 

Computer Council had fewer female respondents than male (48.7% and 48.8% female 

respondents respectively). Actual numbers of female attendees at the 1999 A R A were 

186 of 417 delegates (44.6%) whose sex could be determined by name (ATA, 2000a, pp. 

90-94). In the sample from the C B E the proportion of female respondents was 71.1%. 

This is slightly above the projected proportion of female teachers in the general Alberta 

teaching population, which was 62.4% in 1996/97 (Council of Ministers of Education, 

1999). 

Table 3 

Gender of Participants 

Male Female 
Participants N % N % 

A R A 59 51.3 56 48.7 
C B E 28 28.9 69 71.1 
CC 22 51.2 21 48.8 
Combined 109 42.7 146 57.3 

Alberta teaching population 9958 37.6 16,524 62.4 

Teaching Assignment 

Most of the participants were school based (235, or 92.2%) and classroom 

teachers (176, or 69.0%, see Table 4). Of those participants who identified themselves as 

administrators, a larger number (35, or 13.7% of the total) indicated that they had some 

teaching duties than indicated they were full-time administrators (7, or 2.7%). A further 
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5.1% identified themselves as central office personnel. Teacher-librarians, resource 

teachers, and guidance counsellors accounted for 8.2% (21) of the total respondents. 

Table 4 

Teaching Assignment 

Assignment Number Percent 

Classroom Teacher 176 69.0 
Teacher/Part Time Administrator 35 13.7 
Teacher Librarian/Resource Teacher/ 
Guidance Counsellor 21 8.2 
Central Office Personnel 13 5.1 
Full Time Administrator 7 2.7 
Other 3 1.2 
Totals 255 100.0 

Education 

The majority of participants (192, or 75.3%) had an undergraduate degree as the 

highest level of academic achievement while a graduate degree was held by 24.3% (62) 

of the participants (See Table 5). Some participants (33, or 12.9% of the total) were 

registered in degree programs at the time of the study (3 in Bachelor's, 23 in Master's, 

and 7 in Doctoral programs). 

Table 5 

Education 

Highest Level Attained Number Percent 

Undergraduate Degree 192 75.3 
Graduate Degree 62 24.3 
Registered in Degree Programs 33. 12.9 
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Computer Training 

Most participants (84.1%) had taken computer courses from a university, another 

post-secondary institution, or some other provider. Computer Council attendees had taken 

the highest number of courses. In all three groups, the highest mean number of courses 

was taken from non-post secondary providers (see Table 6). 

Table 6 

Mean Number of Computer Courses Taken 

University Other Other A l l Sources 
Participants Course Post-Secondary Provider Combined 

A R A 0.91 0.81 1.42 3.12 
CBE 0.88 1.37 2.04 4.29 
CC 2.20 2.15 3.12 7.32 
Combined 1.10 1.24 1.94 4.25 

Subscriptions to Technology Journals 

A minority of the respondents (32.5%) reported subscribing to computer journals 

or online computer resources (see Table 7). The proportion of Computer Council 

attendees who subscribed to online resources or journals was considerably larger (68.3%) 

than that of the A R A (28.1%) or the C B E (21.7%). 
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This widespread access to computers and the Internet was reflected in the 

responses to questions on participant use of this technology. Individual use of computers 

ranged between zero and 57 hours per week. Attendees of the Computer Council reported 

higher computer use and a longer history of computer use in the home (see Table 9). 

Table 9 

Access to and Use of Computers  

Mean Number Mean Hours per Week 

Participants 

of Years 
Computer 
in Home 

Computer 
Use in Home 

Computer 
Use at Work 

Total 
Computer Use 

A R A 9.12 5.81 6.04 11.85 
C B E 9.65 5.60 4.66 10.26 
CC 12.92 10.35 14.42 23.77 
Combined 9.93 6.50 6.84 13.34 

Responses on access and use of the Internet followed a similar pattern to general 

computer use. Combined work and home weekly use of the Internet ranged between zero 

and 32 hours with attendees of the Computer Council reporting higher mean use (see 

Table 10). 

Table 10 

Access to and Use of the Internet 

Mean Number Mean Hours per Week 
of Years 
Internet Internet Internet Total 

Participants in Home SD Use at Home Use at Work Internet Use 

A R A 2.40 2.76 2.26 1.77 3.96 
C B E 2.29 2.05 1.89 1.13 3.02 
CC 4.48 3.42 4.42 3.99 8.40 
Combined 2.71 2.75 2.48 1.90 4.34 
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Table 7 

Subscriptions to Computer Journals and Online Resources 

Number % 
Group N Subscribing Subscribing 

A R A 114 32 28.1 
C B E 97 22 22.7 
CC 41 28 68.3 
Combined Samples 252. 82 32.5 

Access to Computers 

Only a small number of participants (11, or 4.3%) reported that they had never 

had a computer within their home, and only 8 participants (3.1%) reported they did not 

have access to a computer at their work site (see Table 8). While the overwhelming 

majority of participants did report access to computers at home (242, or 95.3%) or at 

work (246, or 96.5%) a smaller proportion reported that they had accessed the Internet 

from home (197, or 77.3%). A small number of participants (7, or 2.7%) reported that 

they did not have access to the Internet at work. 

Table 8 

Access to Computer and Internet at Home and at Work  

Yes No 
Access Number % Number % 

Ever had computer in home 244 95.7 11 4.3 
Current computer in home 234 91.8 21 8.2 
Ever had Internet in home 197 77.3 58 22.7 
Current Internet in home 185 72.5 70 27.5 

Current computer at work 246 96.5 8 3.1 
Current Internet at work 248 97.3 7 2.7 
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Conference Attendance 

The mean number of Annual Representative Assemblies attended by A R A 

delegates was 5.30 (SD = 4.67, see Table 11). Most delegates (90, or 78.3%) had attended 

more than one A R A with 15 (13.8%) reporting they had attended 10 or more assemblies. 

A minority of A R A delegates (20, or 17.4%) had also attended Computer Council 

conferences ( M = .53, SD = 1.84, see Table 13). Only four A R A delegates (3.5%) had 

attended more than 10 Computer Council Conferences. 

Table 11 

Annual Representative Assemblies Attended  

Number of ARAs attended by respondents 
Two to Six or 

Group M SD None One Five More 

A R A 5.30 4.67 0 25 52 38 
C B E .30 1.56 90 2 2 2 
CC 1.70 4.20 31 1 7 4 

The mean number of Computer Council conferences attended by Computer 

Council attendees was 3.53 (SD = 1.84, see Table 12). Slightly more than half (25, or 

58.1%) had attended more than one conference with eight (19%) reporting they had 

attended six or more conferences. A minority of Computer Council attendees (12, or 

27.9%) had also attended Annual Representative Assemblies (M = 1.70, SD = 4.20, see 

Table 11). Four attendees (9.3%) had attended more than five Annual Representative 

Assemblies 
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Table 12 

Computer Council Conferences Attended  

Number of Conferences attended by respondents 
Two to Six or 

Group M SD None One Five More 

A R A .53 1.84 95 9 7 4 
C B E .38 1.22 83 4 7 2 
CC 3.53 3.56 0 18 17 8 

Only a small proportion of the C B E respondents (n = 96 for these questions) had 

ever attended either the Annual Representative Assembly (6, or 6.2%, see Table 11) or 

the Computer Council Conference (13, or 13.5%, see Table 12). Mean number of ARAs 

attended was 0.30 (SD = 1.56) and the mean number of Computer Council Conferences 

attended was 0.38 (SD = 1.22). Only two CBE respondents had attended more than five 

Annual Representative Assemblies or more than five Computer Council Conferences. 

Demographic Summary 

Data collected in this section of the survey instrument tended to show that the 

three groups had a number of similar characteristics. Computer Council respondents, as 

might be expected, tended to have more computer training, subscribed to more computing 

resources, had a longer history of involvement with computers, and spent more time 

using computers than the other two groups of respondents. 

Both the A R A and Computer Council groups had a higher proportion of male 

respondents than the CBE, but this difference reflected actual attendance patterns at those 

meetings as opposed to the gender characteristics of the teaching population. Computer 

Council members tended to attend more computer Council Conferences and A R A 
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delegates tended to attend more A R A s , while C B E respondents tended not to attend 

either of the meetings. On other measures the three groups had similar responses to the 

survey. 

There was no indication in this data—with the exception of the gender of 

respondents—that the A R A and Computer Council groups differed significantly from the 

C B E other than in those characteristics that we would associate with the self-selecting 

nature of the two A T A groups. 

Recent Use of Computer Applications 

Classroom Use 

Three applications were identified as being used more recently (within the 

previous week) in classrooms than others: the World Wide Web (46.3% reporting recent 

use, see Table 13), email (45.5% reporting recent use, see Table 14), and databases/CDs 

(40.8% reporting recent use, see Table 15). The recent use of pre-packaged instructional 

programs was reported by 29.0% of respondents (see Table 16), and presentation 

software had been used by 18% of respondents within the previous week (see Table 17). 

Table 13 

World Wide Web Use in the Classroom 

Infrequent3 Occasional13 Recenf 
Participants Use (%) Use (%) Use (%) 

A R A 23.5 23.5 53.0 
C B E 38.1 28.9 33.0 
CC 18.6 23.3 58.1 
Combined 28.2 25.5 46.3 

Not within past year. b Within past year, not within past week. 0 Within past week. 
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Table 14 

Email Use in the Classroom 

Infrequent3 Occasional Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 34.8 10.4 54.8 
CBE 57.7 12.4 29.9 
CC 27.9 16.3 55.8 
Combined 42.4 12.2 45.5 

3 Not within past year. b Within past year, not within past week. 0 Within past week. 

Table 15 

Database/CD Use in the Classroom 

Infrequent3 Occasionalb Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 32.2 22.6 45.2 
C B E 40.2 30.9 28.9 
CC 20.9 23.3 55.8 
Combined 33.3 25.9 40.8 

Not within past year. b Within past year, not within past week. 0 Within past week. 

Table 16 

Use of Pre-packaged Instructional Programs in the Classroom 

Infrequent3 Occasional13 Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 39.1 25.2 35.7 
C B E 59.8 24.7 15.5 
CC 39.5 18.6 41.9 
Combined 47.1 23.9 29.0 

Not within past year. b Within past year, not within past week. 0 Within past week. 
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Table 17 

Presentation Software Use in the Classroom 

Infrequent3 Occasional Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 60.9 20.9 18.3 
C B E 70.1 21.6 8.2 
CC 32.6 27.9 39.5 
Combined 59.6 22.4 18.0 

Not within past year. b Within past year, not within past week. c Within past week. 

Listservs were recently used by 10.2% of respondents. Usenet newsgroups, 

simulations, and Internet Relay Chat were used by 5% or fewer of respondents within the 

previous week in the classroom. A consistent pattern was established with Computer 

Council attendees using applications more recently than A R A delegates. Respondents 

from the C B E reported less recent use of the applications than the other two groups. 

Additional Survey Items for Calgary Board of Education 

Three items on use of computer applications were added to the surveys 

administered to Calgary Board of Education teachers at the request of the CBE. Results 

for those items showed a higher proportion of teachers in the C B E (60.2% recent use) 

using word processing with their classes than any of the other uses included in the survey 

instrument (see Table 18). Spreadsheets were used less frequently, and there was 

relatively little use of multimedia authoring tools in CBE classrooms. 

Personal Use 

Levels of personal use of computer applications were higher than levels of 
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Table 18 

C B E Responses to Added Items on Classroom Use 

Infrequent8 Occasional Recent0 

Use in Classroom Use (%) Use (%) Use (%) 

Word processing 20.4 19.4 60.2 
Spreadsheets 58.1 25.8 16.1 
Multimedia authoring 82.8 

b „ r . . f . . . . . . - j • 
l l . 8 

j_ 1 . C i l l 

5.4 
Not within past year. Within past year, not within past week. 0 Within past week. 

classroom use for all applications measured. Email was the most popular personal use of 

computing technology with 83.8% of respondents reporting use within the previous week 

(see Table 19).The World Wide Web showed the second highest proportion of recent 

users with 74.5% of respondents indicating they had accessed the Web during the 

previous week (see Table 20). A majority of respondents (52.0%) reported they had used 

Databases or CDs within one week (see Table 21). 

Pre-packaged Instructional Programs (30.7%, see Table 22), Presentation 

Software (25.9%, see Table 23), and Electronic Mailing Lists (19.2%) were the next most 

common uses. 

Table 19 

Personal Use of Email 

Infrequent3 Occasionalb Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 11.3 7.0 81.7 
C B E 8.4 11.6 80.0 
CC 0.0 2.3 97.7 
Combined 8.3 7.9 83.8 

Not within past year. b Within past year, not within past week.0 Within past week. 
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Table 20 

Personal Use of the World Wide Web 

Infrequent3 Occasional Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 9.6 15.7 74.8 
C B E 12.8 21.3 66.0 
CC 0.0 7.1 92.9 
Combined 9.2 16.3 74.5 

Not within past year. b Within past year, not within past week. 0 Within past week. 

Table 21 

Personal Use of Databases/CDs 

Infrequent3 Occasional0 Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 22.6 24.3 53.0 
C B E 26.6 36.2 37.2 
CC 2.3 16.3 81.4 
Combined 20.6 27.4 52.0 

3 Not within past year. b Within past year, not within past week. 0 Within past week. 

Table 22 

Personal Use of Pre-packaged Instructional Programs 

Infrequent3 Occasional Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 34.8 32.2 33.0 
C B E 45.7 34.0 20.2 
CC 26.2 26.2 47.6 
Combined 37.5 31.9 30.7 

Not within past year. b Within past year, not within past week. 0 Within past week. 
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Table 23 

Personal Use of Presentation Software 

Infrequent3 Occasional11 Recent0 

Participants Use (%) Use (%) Use (%) 

A R A 49.6 29.6 20.9 
C B E 59.6 25.5 14.9 
CC 14.3 21.4 64.3 
Combined 47.4 26.7 25.9 

Not within past year. b Within past year, not within past week. 0 Within past week. 

Usenet Newsgroups were accessed by 12.7% of respondents within the previous 

week. Simulations and Internet Chat were recently used by less than 10% of surveyed 

teachers. 

As was the case in classroom use a persistent pattern emerged of more frequent 

use for each application by the Computer Council with the C B E lagging in frequency for 

each measure. A R A levels of frequent use were always between the other two groups. 

Additional Personal Use Items for CBE Sample 

Respondents from the C B E had made more recent personal use of these 

applications than classroom use. Word processing was personally used by 84.0% of C B E 

respondents in the week prior to the survey response (see Table 24). Spreadsheets were 

used by 35.1% of respondents in the same time period. Only 7.4% of respondents used 

multimedia authoring tools in the week prior to the survey. 
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Table 24 

C B E Responses to Added Items on Personal Use 

Infrequent3 Occasional13 Recent0 

Personal Use Use (%) Use (%) Use (%) 

Word processing 4.3 11.7 84.0 
Spreadsheets 27.7 37.2 35.1 
Multimedia authoring 
a - v T , - . i • i b 

83.0 9.6 7.4 
Not within past year. Within past year, not within past week. c Within past week. 

Attitudinal Questions 

A series of 45 Likert Scale items were used in investigating attitudes towards five 

topics: the use of computing technology in school, student-directed learning and 

constructivism, critical attitudes towards schools and their role in society, the pace of 

adoption of computing technology in schools, and educational restructuring. The Likert 

scale ranged from values of 1 through 5 with 1 representing the strongest agreement, 3 

representing a neutral point, and 5 representing the strongest disagreement. Means were 

calculated on the 45 attitudinal items for each of the subgroups in the study. 

A Likert scale Mean of less than 2.0 was considered to indicate strong agreement 

on an item. A Mean of 2.0 to 2.66 was considered to indicate agreement. A Mean of 2.67 

to 3.33 was considered to indicate neither agreement nor disagreement. A Mean of 3.34 

to 4.00 was considered to indicate disagreement with an item. A Mean in excess of 4.00 

was considered to indicate strong disagreement with an item. 
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Attitudes Towards the Use of Computing Technology in Schools 

In comparing the responses to the 12 survey items directed toward attitudes 

towards computing technology a pattern emerged (see Table 25). A T A C C attendees 

consistently had a more positive attitude towards the use of computers in the schools and 

towards statements that were in favour of computing technology. A R A delegates were 

the least positive in their response to 11 of the 12 survey items in this section. The means 

for C B E teachers were between the means for the other two groups for 11 of the 12 items. 

Table 25 

Attitudes Towards the Use of Computing Technology in Schools  

Mean Score on Five-Category Likert Scale 
Combined 

Questionnaire Item A R A C B E CC groups 
1. Our school system should 

increase its use of computer 
M = 2.95 M = 2.48 M = 1.88 M= 2.59 

technology throughout the SD = = 1.07 SD = 1.10 SD-= .76 SD = 1.10 
school program. 

2. Students graduating from our 
schools should be familiar 

M = 1.60 M = 1.51 M = 1.33 M = 1.52 

with modern computer and SD = .54 SD = .52 SD = .52 SD = .54 
communications technology. 

3. Students should receive 
instruction about computers as 

M = = 2.06 M= 1.89 M = 1.60 M = 1.92 

an integrated part of other SD = .89 SD = .86 SD = .76 SD = .87 
subjects. 

4. Students should have access to 
the Internet and electronic 

M= = 2.32 M = 2.07 M== 1.70 M== 2.12 

mail as part of their school SD = .92 SD = .94 SD = .77 SD = .93 
program. 

5. Students should be able to use 
school electronic resources 

M = = 3.07 M == = 2.57 M== 2.37 M= 2.76 

through telephone connections SD = = 1.00 SD = .97 £0=== 1.05 SD = 1.03 
from their home. 

continued 
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Combined 
Questionnaire Item A R A C B E CC groups 
6. Students should have access to M = 2.48 M = 2.12 M = 1.74 M = 2.22 

computers in all their 
classrooms. SD = 1.12 SD = 1.03 SD--= .82 SD = 1.07 

7. Students should be expected to M = 3.28 M = 3.01 M= 2.33 M= 3.02 
use computers in completing 
their daily assignments. SD = 1.00 SD = 1.05 SD = 1.13 SD = 1.09 

8. Effective use of computers M= 2.65 M = 2.40 M = 2.12 M = 2.47 
should be a requirement for 
graduation from our school SD = 1.04 SD = 1.11 SD = 1.00 SD = 1.07 
system. 

9. Teachers should use M = 2.75 M = 2.65 M = 2.00 M= 2.58 
computing technology more 
often in the classroom. SD = .97 SD = 1.10 SD = .93 SD = 1.05 

10. Every teacher should be M= 1.88 M = 1.95 M = 1.74 M= 1.88 
familiar with computing 
technology. SD = .72 SD = .89 SD = .79 SD = .80 

11. Every teacher should use M= 3.26 M= 3.24 M = 2.63 M= 3.15 
computing technology on a 
daily basis. SD = .93 SD = 1.23 SD = 1.23 SD = 1.08 

12. Effective use of computers M = 3.53 M = 3.08 M = 2.42 M = 3.17 
should be required as a 
condition of employment for SD = 1.16 SD = 1.22 SD = 1.16 SD = 1.24 
teachers in our school system. 

Strongest agreement among all three groups was with statements that graduating 

students should be familiar with technology (M = 1.52, SD = .54, Item 2), computer 

instruction should be integrated in other subjects (M= 1.92, SD = .87, Item 3), and that 

every teacher should be familiar with computing technology (M= 1.88, SD = .80, Item 

10). With the exception of the three items on which there was strong agreement (Items 2, 

3, and 10), all other items in this section of the instrument had a difference of more than 

.50 between the highest and lowest means reported for the three groups. In two instances 

(Items 1 and 12) there was a difference of more than 1.0. between the mean reported for 

the A R A and the Computer Council. 
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Attitudes Towards Student-directed Learning and Constructivism 

Six of the twelve items in this section of the instrument (Table 26) were also tied 

to the use of computers with four items referencing the World Wide Web and the 

Internet. The other two items that specifically named computing technology dealt with 

the impact of that technology on control of the learning process. A l l three groups shared 

strong support for having teachers closely monitor student use of the Web and Internet 

(M= 1.91, SD = .98, Item 14). 

The three groups also shared opposition to allowing students to explore the 

internet as they wished (M= 4.13, SD = .95, Item 13), and to a suggestion that students 

should not be allowed Internet access in school (M = 4.27, SD = .83, Item 16). The six 

remaining items in this section all referenced explicit statements in support or opposition 

of constructivist principles (see Table 26 for a detailed comparison of means). On all six 

items dealing with constructivist statements (Items 22, 23, 26, 27, 28, and 29) the C B E 

group's mean was more consistent with a constructivist position. In three of these items 

the difference between the A R A group mean and the C B E group mean was more than .5. 

The pattern of responses to this section of the survey instrument showed the C B E 

group expressing more agreement with constructivist statements, the Computer Council 

expressing more agreement with statements in support of the transformative nature of 

computing technology, and the A R A group expressing less agreement with both sets of 

statements. 
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Table 26 

Attitudes Towards Student-Directed Learning and Constructivism 

Mean Score on Five-Categorv Likert Scale 
Combined 

Questionnaire Item A R A CBE CC groups 
13. Students should be allowed to M= 4.22 M = 4.08 M = 4.00 M=4.13 

explore the Internet and the 
World Wide Web as they SD = .96 SD = .92 SD = 1.02 SD = .95 
wish. 

14. Student use of the Internet and M= 1.83 M= 1.88 M= 2.19 M = 1.91 
World Wide Web should be 
closely monitored by teachers. SD = .90 SD = 1.22 SD = 1.22 SD = .98 

15. Student use of the Internet and M= 2.39 M = 2.21 M = 3.17 M =2.45 
World Wide Web should be 
limited to sites pre-approved SD = 1.19 SD = 1.08 SD = 1.29 SD = 1.21 
by teachers. 

16. Students should not be M = = 4.19 M = 4.24 M = 4.56 M =4.27 
allowed access to the Internet 
and World Wide Web in SD = .87 SD = .77 SD = .77 SD = .83 
school. 

22. School curriculum should M= = 1.96 M = 1.74 M = 1.88 M= 1.86 
allow students to investigate 
problems that are of personal SD = .73 SD = .70 SD = .70 SD = .72 
interest. 

23. School curriculum should M= = 2.84 M = 2.88 M = 2.86 M=2.86 
concentrate on the 
transmission of important facts SD = = 1.10 SD = 1.02 SD = 1.08 SD =1.06 
and cultural knowledge.. 

26. Students learn more M= = 2.88 M= 2.28 M = 2.64 M=2.61 
effectively when they control 
the subject matter and learning SD = = 1.09 SD = .92 SD = 1.06 SD = 1.05 
process. 

27. Students learn more M = = 3.05 M= 3.61 M = 3.21 M=3.29 
effectively when teachers 
control the subject matter and SD = .94 SD = .91 SD = .97 SD = .96 
learning process. 

continued 
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Questionnaire Item A R A C B E CC 
Combined 

groups 
28. Knowledge is a social M = = 2.10 M = 1.95 M = 2.26 M = 2.07 

construction; it is created 
through interaction with other SD = .79 SD = .82 SD = .82 SD = .81 
students. 

29. Knowledge consists of facts M= = 2.84 M= ̂ 3.35 M == 3.26 M = 3.11 
and interpretations that can be 
transmitted from teacher to SD = = 1.11 SD = : 1.05 SD = 1.09 SD = 1.11 
student. 

30. Computing technology will M = = 3.41 M = = 3.41 M= 3.28 M= 3.39 
allow teachers to improve 
their control of the learning SD = .90 SD = = 1.01 SD = .98 SD = .95 
process. 

31. Computing technology will 
allow students to gain greater 
control of the learning process. 

M= 

SD = 

= 2.81 

= 1.04 

M = 

SD 

= 2.59 

= .95 

M= 

SD 

2.30 

= .86 

M= 

SD 

2.64 

= .99 

Critical Attitudes Towards Schools and Their Role in Society 

Five of the eleven items in this section (Table 27) focused on whether schools 

should encourage a critical appraisal of society by students (Items 17-21). A l l three 

groups agreed with statements that racism, sexism and social class should be discussed in 

schools ( M = 1.63, SD - .63, Item 20), and that students should be encouraged to 

challenge injustice in society (M= 1.57, SD = .58, Item 21). Means for the C B E answers 

to these five items (17 through 21) were always least supportive of the groups for this 

critical appraisal. Two items (24 and 25) referred to the purposes served by school 

curriculum. A l l three groups responded neutrally to the curriculum items with relatively 

little difference between the means of the groups. 

The remaining four items in this section (Items 32, 33, 34, and 35) dealt with the 

impact of computing technology on power relationships in the school and society. No 

items in this section of the survey instrument generated greater differences than .35 



107 

between the means of the responses of the three groups. 

Table 27 

Critical Attitudes Towards Schools and Their Role in Society 

Mean Score on Five-Category Likert Scale 
Combined 

Questionnaire Item A R A C B E CC groups 
17. As institutions, schools are M= 2.92 M = 2.58 M = 2.67 M = 2.75 

more likely to support the 
status quo than to criticize it. SD = 1.09 SD = .99 SD = 1.09 SD = 1.05 

18. Schools should teach students M = 2.06 M = 2.33 M = 2.05 M = 2.16 
to be critical of the way our 
society is structured. SD = .88 SD = 1.03 SD-= .76 SD = .93 

19. Schools should prepare M= 3.84 M= 3.76 M = 3.93 M = 3.83 
students to fit into our society 
rather than encourage them to SD = .84 SD = .83 SD = .84 SD = .83 
change it. 

20. Issues regarding racism, M = 1.57 M = 1.71 M = 1.60 M = 1.63 
sexism, and social class should 
be discussed in schools. SD = .64 SD = .68 SD = .49 SD = .63 

21. Students should be encouraged M = 1.50 M = 1.64 M= 1.64 M = 1.57 
to challenge injustices in 
society. SD = .57 SD = .60 SD = .58 SD = .58 

24. School curriculum represents M = 3.49 M= 3.43 M = 3.43 M = 3.46 
the interests of a powerful 
minority group in our society. SD = .97 SD = 1.10 SD = 1.04 SD- = 1.03 

25. School curriculum reflects a M = 2.92 M = 3.01 M = 3.07 M = 2.98 
consensus of which 
knowledge is best for all SD = .88 SD = .91 SD = 1.06 SD = .92 
members of our society. 

32. Computing technology wil l M = :3.24 M = :3.42 M = 3.51 M = 3.35 
reinforce traditional power 
relationships in our society. SD = .89 SD = .76 SD = .70 SD = .82 

33. Computing technology will M = = 2.83 M = 2.74 M = 2.44 M = 2.73 
challenge traditional power 
relationships in our society. SD = .84 SD = .79 SD = .88 SD = .83 

34. Computing technology will 
reinforce traditional power 

M= 3.23 M= 3.43 M = 3.55 M = 3.36 

relationships in our schools. SD = .78 SD = .71 SD = .71 SD = .75 
35. Computing technology will M = = 2.88 M = = 2.79 M = 2.53 M = 2.79 

challenge traditional power 
relationships in our schools. SD = .82 SD = .77 SD = .77 SD = .82 
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Attitudes Towards the Pace of Adoption of Computing Technology 

Means for the Computer Council responses to these items were always most 

favourable towards the introduction and use of computing technology (See Table 28 for a 

detailed comparison of means). The difference between the Computer Council mean and 

the least favourable mean was always in excess of .50. 

Table 28 

Attitudes Towards the Pace of Adoption of Computing Technology in Schools 

Mean Score on Five-Category Likert Scale 

Questionnaire Item A R A C B E CC 
Combined 

groups 
36. Schools have moved too M = 3.14 M= 3.37 M = 3.77 M = 3.33 

quickly in introducing 
computing technology in the SD = 1.11 SD = 1.18 SD = 1.02 SD = 1.14 
classroom. 

37. Schools should move more M = 3.32 M= 2.91 M = 2.60 M = 3.04 
quickly in introducing 
computing technology into the SD = .94 SD = 1.09 SD = 1.12 SD = 1.06 
classroom. 

38. Teachers should spend more M = 2.90 M = 2.91 M = 2.26 M = 2.80 
time using computing 
technology in their SD = .91 SD = 1.05 SD = .83 SD = .98 
classrooms. 

39. Teachers should spend less M = 3.49 M = 3.47 M = 4.10 M = 3.58 
time using computing 
technology in their SD = .78 SD = .84 SD = .69 SD = .82 
classrooms. 

40. Teacher organizations should 
encourage the rapid adoption 
of computing technology in 
the classroom. 

M = 

SD 

= 3.45 

= .93 

M = 

SD = 

2.98 

1.04 

M = 

SD = 

2.51 

1.01 

M = 

SD = 

3.11 

1.04 

continued 
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Combined 
Questionnaire Item A R A C B E CC groups 
41. Teacher organizations should M=3.07 M= 3.43 M= 3.98 M=3.37 

oppose the rapid adoption of 
computing technology in the SD = .97 SD = .91 SD = .89 SD = .99 
classroom. 

45. More extensive use of M =3.63 M= 4.04 M = 4.14 M=3.87 
educational computing 
technology will reduce the SD = 1.01 SD = .89 SD = .86 SD = .96 
status of the teaching 
profession.  

Attitudes Towards Educational Restructuring 

A l l three groups indicated support for the statement that improvement in student 

learning can best be achieved through more financial support for the current system ( M = 

1.90, SD = .99, Item 43). A l l three groups opposed the statement that increased 

competition between schools for students wil l improve the quality of education for 

everyone (M - 4.36, SD = .90, Item 44). Differences between the two outlying means of 

the three groups were always less than .50 (see Table 29 for a detailed comparison of 

means). 
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Table 29 

Attitudes Towards Educational Restructuring 

Mean Score on Five-Category Likert Scale 
Combined 

Questionnaire Item A R A C B E CC groups 
42. Traditional school and M = 3.03 M = 2.64 M = 2.72 M=2.83 

classroom organization should 
be significantly changed to SD = = 1.10 SD = 1.03 SD = 1.24 SD = 1.11 
enhance learning. 

43. Improvement in student M= = 1.86 M = 1.89 M= 2.05 M= 1.90 
learning can best be achieved 
through more financial support SD = .98 SD = 1.02 SD = .95 SD = .99 
for the current system. 

44. Increased competition M = = 4.50 M = 4.34 M= 4.05 M = 4.36 
between schools for students 
will improve the quality of SD = .71 SD = .89 SD = .90 SD = .83 
education for everyone.  

Statistical Analysis of Survey Data 

Attitudes Towards Technology Adoption and Educational Restructuring 

The first research supposition to be explored was that opposition to educational 

restructuring was related to opposition to the implementation of new computing and 

information technologies in the classroom. Responses to the three items on the survey 

dealing with educational restructuring (Items 42, 43 and 44) were correlated with the 19 

items dealing with adoption of computing and information technologies (Items 1 through 

12, 36 through 41, and 45). Gamma (y) was calculated as the measure of association. 

Association was considered very weak i f y «s -20, weak i f y was between .21 and .40, 

moderate i f y was between .41 and .70, strong i f y was between .71 and .90, and very 

strong if y s .91 (Rowntree, 1991, p. 170). 
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Responses to Item 42 (Traditional school and classroom organization should be 

significantly changed to enhance learning.) had statistically significant but weak or very 

weak correlation with responses on 18 of the 19 items dealing with the adoption of 

computing and information technology (see Table 30). Respondents who agreed with 

Item 42 tended to agree with statements in favour of the adoption of computing and 

information technology. Items 36, 39,41 and 45 were phrased in the negative and thus are 

consistent with the results for the other 15 items. 

Table 30 

Correlation between Item 42 and attitudes towards adoption of technology*  

Item 42: Traditional school and classroom organization should be significantly changed 
to enhance learning. 

Attitude 
Item Gamma Significance N 

1. Our school system should increase its use .32 
of computer technology throughout the 
school program. 

2. Students graduating from our schools .22 
should be familiar with modern computer 
and communications technology. 

3. Students should receive instruction about .38 
computers as an integrated part of other 
subjects. 

4. Students should have access to the Internet .39 
and electronic mail as part of their school 
program. 

5. Students should be able to use school .16 
electronic resources through telephone 
connections from their home. 

6. Students should have access to computers .33 
in all their classrooms. 

p<.001 

p<.05 

p < .001 

p < .001 

p<.05 

p<.001 

253 

253 

252 

253 

251 

252 

continued 
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Attitude 
Item Gamma Significance N 
7. Students should be expected to use 

computers in completing their daily 
assignments. 

.32 p < .001 252 

8. Effective use of computers should be a 
requirement for graduation from our school 
system. 

.16 p<.05 253 

9. Teachers should use computing technology 
more often in the classroom. 

.31 p<.001 251 

10. Every teacher should be familiar with 
computing technology. 

.38 p < .001 253 

11. Every teacher should use computing 
technology on a daily basis. 

.33 p<.001 253 

12. Effective use of computers should be 
required as a condition of employment for 
teachers in our school system. 

.34 p<.001 252 

37. Schools should move more quickly to 
introduce computing technology into the 
classroom. 

.30 p<.001 253 

38. Teachers should spend more time using 
computing technology in their classrooms. 

.31 p<.001 252 

39. Teachers should spend less time using 
computing technology in their classrooms. 

-.28 p<.01 251 

40. Teacher organizations should encourage 
the rapid adoption of computing 
technology in the classroom. 

.30 p<.001 252 

41. Teacher organizations should oppose the 
rapid adoption of computing technology in 
the classroom. 

-.22 p<.01 251 

45. More extensive use of educational 
computing technology will reduce the 
status of the teaching profession. 

-.24 p<.01 252 

A l l significant correlations shown for two-tailed test 

Responses to Item 43 (Improvements in student learning can best be achieved 

through more financial support for the current system) showed statistically significant 

correlation with only one of the 19 items dealing with the adoption of computing and 

information technology (see Table 31). Although statistically significant, this correlation 
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was weak. In addition, Item 39 was phrased in the negative and thus the negative value 

for y reflects agreement with attitudes in favour of the adoption of technology. 

Table 31 

Correlation between Item 43 and attitudes towards adoption of technology*  

Item 43: Improvement in student learning can best be achieved through more financial 
support for the current system. 

Attitude 
Item Gamma Significance N 

39. Teachers should spend less time using -.21 p < .05 252 
computing technology in their classrooms.  

* A l l significant correlations shown for two-tailed test 

Responses to Item 44 (Increased competition between schools for students wil l 

improve the quality of education for everyone) showed statistically significant correlation 

with 8 of the 19 items dealing with the adoption of computing and information 

technology (see Table 32). Although statistically significant, the correlation between 

Table 32 

Correlation between Item 44 and attitudes towards adoption of technology*  

Item 44: Increased competition between schools for students will improve the quality of 
education for everyone. 

Attitude 
Item Gamma Significance N 

2. Students graduating from our schools .22 p < .05 253 
should be familiar with modern computer 
and communications technology. 

5. Students should be able to use school .19 p<.05 251 
electronic resources through telephone 
connections from their home.  

continued 
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Attitude 
Item Gamma Significance N 
7. Students should be expected to use 

computers in completing their daily 
assignments. 

.21 p<.05 252 

12. Effective use of computers should be 
required as a condition of employment for 
teachers in our school system. 

.24 p<.01 252 

36. Schools have moved too quickly in 
introducing computing technology into the 
classroom. 

-.24 p<.01 253 

37. Schools should move more quickly to 
introduce computing technology into the 
classroom. 

.21 p<.05 253 

40. Teacher organizations should encourage 
the rapid adoption of computing 
technology in the classroom. 

.21 p<.05 253 

41. Teacher organizations should oppose the 
rapid adoption of computing technology in 
the classroom. 

-.20 p<.05 252 

* A l l significant correlations shown for two-tailed test 

Item 44 and the 8 adoption items was weak. Items 36 and 41 were phrased in the negative 

and thus are consistent with results for the other items. 

Attitudes Held by the Political Leadership of the ATA Towards the Adoption of 

Computing Technology 

The second research supposition to be examined was that the political leadership 

of the teachers' organization would exhibit a more negative attitude towards the 

implementation of new technologies than either of the other two groups. Analysis of 

Variance (ANOVA) was calculated for the three groups on the 19 survey items focusing 

on the adoption of computing and information technology (Items 1 through 12, 36 

through 41, and 45). Statistically significant results were obtained on 18 of the 19 items 

in the three-group-analysis (see Table 33). Post Hoc Analysis (see Table 34) showed 
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statistically significant differences between the A R A and Computer Council groups on 18 

items. Statistically significant differences existed between the A R A and C B E groups on 9 

items. Statistically significant differences existed between the C B E and Computer 

Council groups on 10 items. 

Table 33 

A N O V A of Attitudes Toward Adoption of Technology 
Source of Sum of Mean 

Survey Item Variation 
in Groups 

Squares df Square F P 

1. Our school system should Between 37.252 2 18.626 17.363 .000 
increase its use of computer Within 270.332 252 1.073 
technology throughout the 
school program. 

2. Students graduating from our Between 2.381 2 1.191 4.209 .016 
schools should be familiar with Within 71.289 252 .283 
modern computer and 
communications technology. 

3. Students should receive Between 6.662 2 3.331 4.529 .012 
instruction about computers as Within 184.602 251 .735 
an integrated part of other 
subjects. 

4. Students should have access to Between 12.571 2 6.286 7.665 .001 
the Internet and electronic mail Within 206.660 252 .820 
as part of their school program. 

5. Students should be able to use Between 20.998 2 10.499 10.614 .000 
school electronic resources Within 247.295 250 .989 
through telephone connections 
from their home. 

6. Students should have access to Between 18.487 2 9.244 8.493 .000 
computers in all their Within 273.166 251 1.088 
classrooms. 

7. Students should be expected to Between 28.410 2 14.205 13.131 .000 
use computers in completing Within 271.527 251 1.082 
their daily assignments. 

8. Effective use of computers Between 9.642 2 4.821 4.280 .015 
should be a requirement for Within 283.825 252 1.126 
graduation from our school 
system. 

continued 
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Source of Sum of Mean 
Survey Item Variation 

in Groups 
Squares df Square F P 

9. Teachers should use computing Between 18.008 2 9.004 8.739 .000 
technology more often in the Within 257.581 250 1.030 
classroom. 

10. Every teacher should be Between 1.247 2 .623 .974 .379 
familiar with computing Within 161.224 252 .640 
technology. 

11. Every teachers hould use Between 13.865 2 6.932 6.156 .002 
computing technology on a Within 283.767 252 1.126 
daily basis. 

12. Effective use of computers Between 39.494 2 19.747 14.072 .000 
should be required as a Within 352.226 251 1.403 
condition of employment for 
teachers in our school system. 

36. Schools have moved too Between 12.487 2 6.244 4.958 .008 
quickly in introducing Within 316.068 251 1.259 
computing technology into the 
classroom. 

37. Schools should move more Between 19.088 2 9.544 9.025 .000 
quickly to introduce computing 
technology into the classroom. 

Within 265.435 251 1.058 

38. Teachers should spend more Between 14.497 2 7.248 7.940 .000 
time using computing 
technology in their classrooms. 

Within 228.223 250 .913 

39. Teachers should spend less Between 13.215 2 6.608 10.544 .000 
time using computing 
technology in their classrooms. 

Within 156.035 249 .627 

40. Teacher organizations should Between 30.216 2 15.108 15.563 .000 
encourage the rapid adoption of Within 242.685 250 .971 
computing technology in the 
classroom. 

41. Teacher organizations should Between 26.193 2 13.096 14.944 .000 
oppose the rapid adoption of Within 218.220 249 .876 
computing technology in the 
classroom. 

45. More extensive use of Between 12.565 2 6.283 7.095 .001 
educational computing Within 221.387 250 .886 
technology will reduce the 
status of the teaching 
profession.  
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Table 34 

Results of Post Hoc Analysis of Differences Between Groups for Items on Adoption of 
Technology*  

Inter-Group Compari sons 
Survey Item A R A / C B E A R A / C C CBE/CC 

1 Our school system should increase its 
use of computer technology 
throughout the school program.3 

p < .01 p < .001 p<M 

2 Students graduating from our schools 
should be familiar with modern 
computer and communications 
technology. 

p< .01 

3 Students should receive instruction 
about computers as an integrated part 
of other subjects. 

p< .01 

4 Students should have access to the 
Internet and electronic mail as part of 
their school program. 

p<.05 p < .001 p<.05 

5 Students should be able to use school 
electronic resources through telephone 
connections from their home. 

p < .001 p < .001 

6 Students should have access to 
computers in all their classrooms.3 

p<.05 p < .001 

7 Students should be expected to use 
computers in completing their daily 
assignments. 

p < .001 p < .001 

8 Effective use of computers should be a 
requirement for graduation from our 
school system. 

p<M 

9 Teachers should use computing 
technology more often in the 
classroom.3 

p < .001 p< .01 

11 Every teacher should use computing 
technology on a daily basis.3 

p<.Q\ p<.05 

12 Effective use of computers should be 
required as a condition of employment 
for teachers in our school system. 

p< .01 p < .001 p<.01 

continued 
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Group Combinations 
Survey Items A R A / C B E A R A / C C CBE/CC 

36 Schools have moved too quickly in 
introducing computing technology 
into the classroom.3 

p<.0l 

37 Schools should move more quickly to 
introduce computing technology into 
the classroom. 

p< .01 p < .001 

38 Teachers should spend more time 
using computing technology in their 
classrooms. 

p < .001 p < .001 

39 Teachers should spend less time using 
computing technology in their 
classrooms.3 

p < .001 p < .001 

40 Teacher organizations should 
encourage the rapid adoption of 
computing technology in the 
classroom. 

p< .01 p < .001 p<.05 

41 Teacher organizations should oppose 
the rapid adoption of computing 
technology in the classroom. 

p<M p < .001 p<.0l 

45 More extensive use of educational 
computing technology will reduce the 
status of the teaching profession.3 

p<m p< .01 

*A11 significant results on multiple comparison tests (Fisher's LSD or Games-Howell) 
shown. 
3 Games-Howell test procedure used due to significant result on test of homogeneity of 
variances (Levene statistic). 

Note that the A R A group had a statistically significant difference from both the 

other two groups in its responses to Items 40 and 41 regarding support or opposition by 

teacher organizations to the rapid adoption of computing technology in the classroom. 

The A R A group also had a statistically significant difference from the C B E and 

Computer Council groups in its response to Item 45 on the potential for a reduction in the 

status of the teaching profession as a result of more extensive use of educational 

technology. Other items on which there was a statistically significant difference in 
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responses between the A R A group and both other groups include Items 1 and 37 on 

increasing the use of computer technology in the classroom, Items 4 through 6 on student 

access to electronic resources, and Item 12 on effective computer use being a condition of 

employment for teachers. 

A N O V A was calculated for the three groups on the three survey items focusing 

on educational restmclairing (Items 42 through 44). Statistically significant results were 

obtained on Items 42 and 44 in the three-group-analysis (see Table 35). Post Hoc 

Analysis (see Table 36) showed a statistically significant difference between the A R A 

and Computer Council groups on Item 44, "Increased competition between schools for 

students wil l improve the quality of education for everyone." A statistically significant 

difference existed between the A R A and CBE groups on Item 42, "Traditional school and 

classroom organization should be significantly changed to enhance learning." 

Table 35 

ANOVA of Attitudes Toward Educational Restructuring 
Source of Sum of Mean 

Survey Item Variation 
in Groups 

Squares df Square F P 

42. Traditional school and Between 8.536 2 4.268 3.535 .031 
classroom organization should Within 301.812 250 1.207 
be significantly changed to 
enhance learning. 

43. Improvement in student Between 1.125 2 .563 .576 .563 
learning can best be achieved Within 245.414 251 .978 
through more financial support 
for the current system. 

44. Increased competition between Between 6.341 2 3.170 4.777 .009 
schools for students will Within 165.928 250 .664 
improve the quality of 
education for everyone. 
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Table 36 

Results of Post Hoc Analysis of Differences Between Groups for Items on 
Educational Restructuring*  

Survey Item 
Inter-Group Comparisons 

A R A / C B E A R A / C C CBE/CC 
42 Traditional school and classroom 

organization should be significantly 
changed to enhance learning. 

p< .05 

44 Increased competition between 
schools for students will improve the 
quality of education for everyone. 

p< .01 

*A11 significant results on multiple comparison test (Fisher's LSD) shown 

Constructivist Attitudes and the Adoption of New Technologies 

Items 22, 26, and 28 were used to investigate the relationship between 

constructivist attitudes and attitudes towards the adoption of computing and information 

technologies. Responses to Item 22, "School curriculum should allow students to 

investigate problems that are of a personal concern," correlated significantly with 8 of the 

19 items addressing the adoption of technology (see Table 39). Association was weak on 

7 of the 8 items and very weak on the remaining item. Items 39 and 45 are phrased in the 

negative and thus are consistent with the results for the other items. 
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Table 37 

Correlation Between Item 22 and Attitudes Towards Adoption of Technology*  

Item 22: School curriculum should allow students to investigate problems that are of 
personal interest. 

Attitude 
Item Gamma Significance N 
2. Students graduating from our schools 

should be familiar with modern computer 
and communications technology. 

.27 p<.05 255 

3. Students should receive instruction about 
computers as an integrated part of other 
subjects. 

.30 p<.01 254 

5. Students should be able to use school 
electronic resources through telephone 
connections from their home. 

.25 p<.01 253 

6. Students should have access to computers 
in all their classrooms. 

.36 p<.001 254 

7. Students should be expected to use 
computers in completing their daily 
assignments. 

.18 p<.05 254 

10. Every teacher should be familiar with 
computing technology. 

.25 p< .01 255 

39. Teachers should spend less time using 
computing technology in their classrooms. 

-.20 p<.05 252 

45. More extensive use of educational 
computing technology will reduce the 
status of the teaching profession. 

-.34 p<.001 253 

* A l l significant correlations shown for two-tailed test 

For Item 26, "Students learn more effectively when they control the subject 

matter and learning process," 9 of 19 items correlated significantly (See Table 40). Once 

again calculations for Gamma indicated weak or very weak correlation between Item 26 

and these 9 items. Item 45 is phrased in the negative and thus is consistent with the 

results for the other items. 
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Table 38 

Correlation Between Item 26 and Attitudes Towards Adoption of Technology* 

Item 26: Students learn more effectively when they control the subject matter and 
learning process. 

Attitude 
Item Gamma Significance N 

1. Our school system should increase its use 
of computer technology throughout the 
school program. 

.21 p<.01 253 

3. Students should receive instruction about 
computers as an integrated part of other 
subjects. 

.20 p<.05 252 

4. Students should have access to the Internet 
and electronic mail as part of their school 
program. 

.20 p<.05 253 

6. Students should have access to computers 
in all their classrooms. 

.30 p < .001 252 

9. Teachers should use computing technology 
more often in the classroom. 

.22 p<.01 252 

37. Schools should move more quickly to 
introduce computing technology into the 
classroom. 

.22 p<.01 252 

38. Teachers should spend more time using 
computing technology in their classrooms. 

.19 p<.05 251 

40. Teacher organizations should encourage 
the rapid adoption of computing 
technology in the classroom. 

.25 p<.01 251 

45. More extensive use of educational 
computing technology will reduce the 
status of the teaching profession. 

-.26 p<.01 252 

* A l l significant correlations shown for two-tailed test 

Item 28, "Knowledge is a social construction; it is created through interaction 

with other students," correlated significantly with 4 of the 19 items dealing with adoption 
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(see Table 41). In all four items the association was weak. Item 45 is phrased in the 

negative and thus is consistent with the results for the other items. 

Table 39 

Correlation Between Item 28 and Attitudes Towards Adoption of Technology*  

Item 28: Knowledge is a social construction; it is created through interaction with other 
students. 

Attitude 
Item Gamma Significance N 

1. Our school system should increase its use 
of computer technology throughout the 
school program. 

.25 p<.01 255 

3. Students should receive instruction about 
computers as an integrated part of other 
subjects. 

.22 p<.05 254 

6. Students should have access to computers 
in all their classrooms. 

.29 p<.01 254 

45. More extensive use of educational 
computing technology will reduce the 
status of the teaching profession. 

-.22 p<.05 253 

A l l significant correlations shown for two-tailed test 

Summary 

Survey respondents shared a number of common demographic characteristics 

reflective of the general teaching population in Alberta. The A R A and Computer Council 

had a larger proportion of male respondents than the C B E sample, but this reflected the 

membership of those two groups. Other differences between the groups tended to reflect 

the self-selecting nature of the A R A and Computer Council population. 
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There was a wide range in the amount of classroom and personal use of computer 

applications. Generally respondents had used applications more recently for personal 

purposes than for classroom purposes, although a number of these applications did appear 

to be used by a substantial proportion of survey respondents in their teaching routine. 

A weak association was found between responses on the three attitude items that 

dealt with educational restructuring and some of the 19 attitude items that dealt with 

adoption of computing technology. Respondents were generally in favour of the adoption 

of communications and information technology in education, although A R A delegates 

expressed a higher proportion of negative attitudes than the other groups. A weak 

association was found between responses on three attitude items that reflected 

constructivist principles and some of the 19 attitude items that dealt with the adoption of 

computing technology. 

Additional discussion, conclusions and recommendations based upon the results 

of the study have been provided in Chapter Five. 
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Chapter Five 

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS 

Review 

Impetus for the Study 

This study was a quantitative investigation of the attitudes towards the adoption of 

computing and information technology held by three groups of Alberta teachers during a 

period of time when significant restructuring was taking place within the education 

system. The highly contested nature of education and the numerous actors seeking 

control and influence over the future direction of the enterprise have created substantial 

debate over the advisability and timing of the adoption of new educational technologies. 

Although the decision to implement a new technology is usually made by the 

individual teacher in the context of their personal practice, policies of state or provincial 

governments and the influence of business, academic, and professional organizations 

have played a substantial role in helping make that decision. 

In Alberta, the past decade has seen a substantial effort on the part of the 

provincial government to reform and restructure education in alignment with neo-liberal 

reforms in other jurisdictions. This has prompted a strong reaction from the dominant 

teacher organization within that province, the Alberta Teachers' Association, in 

opposition to the neo-liberal agenda and its associated educational reform. In the course 

of mustering its resources for this struggle, the A T A has also been critical of the 



126 

increasing integration of computing and information technology into educational delivery 

within Alberta. 

Earlier writers on educational technology and the reform of schools (Heinich, 

1984; Hodas, 1992) have suggested that teacher organizations would oppose the 

introduction of new technologies either in response to a "craft union" mentality or as part 

of an organizational structure of refusal. Because of the significant role the A T A has 

historically played in brokering educational policy and reform, an organized strategy of 

resistance to new technologies by that organization would have the potential to affect the 

adoption process. 

The first research question adopted for investigation was whether there was 

evidence to support a connection between resistance to the ideologically driven 

restructuring of Alberta education and resistance to the implementation of new 

technologies. The second research question adopted for investigation was to ascertain 

whether the political leadership of the A T A had a substantially more negative attitude 

towards the adoption of technology than that held by its membership. The study also 

explored the relationship between constructivist attitudes and attitudes towards the 

adoption of technology as well as examining relationships between the demographic 

characteristics of the Alberta teaching population and attitudes towards the adoption of 

technology. 

Background Literature 

A n extensive review was performed of the literature surrounding the 

implementation of neo-liberal and neo-conservative educational restructuring and the 
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evolution of school reform in Alberta. Earlier analyses of the role the A T A has played in 

educational decision making have stressed its history of success in influencing Alberta 

educational policy. During the 1990s the historic relationship between the A T A and the 

Alberta government changed as ideologically-driven reforms were introduced into many 

areas of government services. The education sector in Alberta came under close scrutiny 

by government, and a series of reforms were implemented to mold education into a more 

business-like structure and to incorporate elements of competition. 

Critics of the neo-liberal restructuring of education have seen the adoption and 

growth of educational computing technology as an example of expanding corporate 

influence in education. The internal publications of the A T A have presented a wide 

spectrum of these critical views and have generally adopted a skeptical tone towards 

computing and information technology in educational settings. In counterpoint to the 

views of the techno-critics is a large literature enthusiastically boosting the use of 

educational technology as a means to implement individualized education for students. 

Proponents of educational technology often suggest that reforms incorporating these new 

technologies have the potential to restructure education in conformity with constructivist 

theory and practice. 

Methodology 

A 92-item attitudinal and demographic survey was developed and administered 

over an eight-month period in 1999 to three groups of Alberta teachers: attendees at the 

A T A Computer Council annual convention, delegates to the A T A Annual Representative 

Assembly, and a stratified sample of Calgary Board of Education teachers. Following 
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collection of the data, nonparametric statistical procedures were used to analyze the 

relationship of teacher attitudes towards the adoption of new educational technology with 

teacher attitudes towards educational restructuring and constructivist educational 

practice. 

Results 

Statistically significant but weak correlations were found between attitudes 

towards restructuring of education and attitudes towards the adoption of new educational 

technologies. 

Although all three groups were generally supportive of the introduction of 

technology, the A R A group demonstrated a statistically significant less positive attitude 

on 18 of 19 attitude items dealing with the adoption of technology when compared to the 

Computer Council group. The A R A group also showed a significantly less positive 

attitude on 9 of 19 attitude items dealing with the adoption of technology when compared 

to the C B E group. 

A statistically significant but weak correlation was found in the study population 

between constructivist attitudes and attitudes towards the adoption of technology. 

Contribution to Knowledge 

The survey data generated by this study provide a unique view of the attitudes of 

the leadership and membership of an important teacher organization engaged in the 

formation of its educational technology policy. This study provided limited validation of 

Heinich's (1984) assertion that teacher organizations would be similar to craft unions in 

respect to their opposition to the adoption of new educational technology. This study also 
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established that by 1999, when data were collected, a substantial proportion of Alberta 

teachers had adopted information and communications technology for personal use, while 

an increasing proportion were implementing aspects of information and communications 

technology in their classrooms. 

Conclusions 

A Pervasive Technology 

Conclusion 1 : The personal use of computing and information technology was 

widespread through the Alberta teacher population at the time (1999) this study 

was conducted. 

Initially this study was intended to examine the potential for the adoption of 

computing and information technology to be delayed by a culture of resistance within 

teacher organizations. What stands out from the demographic information and responses 

to the questions on computer use in the initial section of the survey instrument is just how 

widespread personal and professional computer use already was within the teaching 

population. 

It might be expected that the Computer Council respondents would be regular 

users of computers as part of their employment or through personal interest, and they in 

fact did spend approximately twice as much time using computers during the week as did 

the A R A and C B E populations. However, the mean computer use for all populations was 

well above 10 hours per week, and with approximately 95% of respondents noting that 

they had access at work or at home to computing technology, it was clear that for many 
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teachers there was no longer a debate over the adoption of computing technology for 

individual use. 

Respondents also indicated a high degree of personal use of specific computer 

applications within the previous year including: the World Wide Web, 90%; instructional 

programs, 62%; presentation software, 53%; email, 92%; and databases/CDs, 79% (see 

Tables 17-21). C B E teachers also reported that they had extensively used word 

processing, 96%, and spreadsheets, 72.3%, within the previous year (see Table 22). 

Clearly the respondents to this survey were engaged in regular use of computing 

technology and were using a variety of applications. On a personal level, teachers had 

adopted computing technology. 

Increasing Classroom Use 

Conclusion 2: Classroom use of computing technology has moved beyond the 

early adopter phase of implementation and has begun to be embraced by the early 

and late majorities of Alberta teachers. 

In his work on the diffusion of innovations, Rogers (1995) identified the segment 

of the normal distribution curve for adoption of innovations between 10% and 20% 

adoption as a critical stage representing the transition from the early adopter level of 

innovation to the early majority level (the segment of the distribution curve from 16% to 

50% adoption). By that standard all five of the most commonly used software 

applications had already passed the critical stage (see Tables 11-15). In four instances, 

these applications had been used by more than 50% of study respondents within the past 

year and had begun the transition to the late majority level of adoption (the segment of 
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the normal distribution curve between 50% and 84% adoption). A fifth application, 

email, had been used by more than 60% of the respondents in the A R A and Computer 

Council and more than 40% of the C B E group within the previous year. These use rates 

are at a level that would indicate the transition from early majority to late majority in 

Rogers' (1983 ) model of the adoption process. The additional questions asked of C B E 

teachers regarding their application use in the classroom showed that word processing 

had been used in more than 60% of the respondents' classrooms within the past week and 

within another 19% of respondents' classrooms within the last year (see Table 16). 

Although the A R A and Computer Council groups were not asked a specific question 

regarding their use of word-processing computer applications, the responses of these two 

groups on other items tended to indicate rates of use about 10% more than the C B E 

population. In light of the high use rate for C B E teachers of word-processing it appears 

that the use of this application is likely to be widespread across Alberta classrooms. 

Attitudes that Favour Adoption 

Conclusion 3: Effective use of computing technology has been accepted by 

Alberta teachers as an important goal of primary and secondary education. 

Survey respondents strongly agreed that graduating students and teachers should 

be familiar with computing technology. They also strongly agreed that computer 

instruction should occur as an integrated part of other subjects and that every teacher 

should be familiar with computing technology. A l l three groups agreed that students 

should have access to computers in all classrooms as well as to the Internet and electronic 

mail as part of their school programs. A l l three groups also agreed that effective use of 
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computers should be a requirement for graduation from our school system. Taken 

together, the responses to these items indicate support by Alberta teachers for the 

implementation of computing and information technology in Alberta schools. 

A l l three groups disagreed with statements that educational computing technology 

would reduce the status of the teaching profession or that teachers should spend less time 

using computing technology in their classrooms. 

While survey respondents supported the use of computing technology in schools, 

they did not support unfettered student access to the Internet. A l l three groups agreed 

with close monitoring of student use of the Internet, and both the A R A and C B E groups 

agreed with the statement limiting students to pre-approved Web and Internet sites. A l l 

three groups strongly disagreed with allowing students to explore the Internet at will. 

A Range of Support 

Conclusion 4: The political leadership of the Alberta Teachers' Association 

remains cautious in their acceptance of information and communications 

technology, and policies adopted by that organization reflect this caution. 

Although all three groups tended to agree with statements in support of 

implementing computing and information technology in schools, there were differences 

in the level of support among the groups. As might be expected, the level of support by 

the Computer Council for the adoption of computing technology was always greater than 

the other two groups on any items that addressed computer use in the classroom, the pace 

of adoption, or whether restrictions should be placed on computers. The level of support 
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for adoption was weakest in the A R A population in 20 of the 23 items so classified. In 

three of those items the level of support by C B E teachers was weakest. 

The pattern of the A R A and Computer Council being on opposite ends of the 

distribution of means continued to be evident in the four items that addressed the impact 

of computers on power relationships in society and schools. The Computer Council 

population consistently was more in agreement with the statement that computers would 

challenge existing power structures and more in disagreement with the statement that 

computers would reinforce existing power structures. 

Statistically significant differences were found for responses on 18 of the 19 items 

regarding the adoption of computing technology between the A R A and the Computer 

Council groups and on 9 of the 19 items between the A R A and the C B E groups. Included 

in these results were statistically significant differences between the answers of the A R A 

group and both other groups on the question as to whether teacher organizations should 

oppose the rapid adoption of computing technology in the classroom and on the item 

suggesting that educational computing technology would reduce the status of the teaching 

profession. In all cases the A R A group was less favourably disposed to the adoption of 

technology. 

Skepticism within a Climate of Adoption 

Although a statistically significant difference was found between the A R A and 

the other two groups on items regarding attitudes towards the adoption of technology, it 

is important to remember that all three groups generally were in favour of adopting 

computing technology. The data have shown that there is a difference of attitudes, but the 
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difference is not of a magnitude sufficient to overcome the tendency of teachers to 

support the introduction of computing technology into the educational system. This 

spread in opinion is reflected in A T A policies that encourage uses of technology which 

retain teachers' position of power and control in the classroom, but are much more 

cautionary regarding implementations of technology that diminish the individual 

teacher's role: 

16.A.8 The effective use of technology in instruction requires 
1. equitable access to the technology for all students; 
2. equal opportunity for each student to learn; 
3. evidence that the student's learning needs are appropriately met in this 
way; 
4. the potential for technology to enhance the practice of teaching and 
learning; 
5. an appropriate pupil/teacher ratio and teaching assignment; 
6. teacher control of the instructional program and the use of the 
technology; 
7. the opportunity for face-to-face contact with the teacher; 
8. access to instructional time consistent with access to instructional time 
available in traditional instructional programs. [1997] 

16.A.9 Teachers must have the final authority in decision making 
regarding the instructional content and use of educational technology in 
the classroom. [1968/73/78/83/88/98] 

16.A.11 The essence of teaching is a personal, pedagogical relationship 
between teacher and student that may be assisted but not replaced by 
technology. [1999] (ATA, 2002c). 

While teachers appear to have accepted the introduction of educational computing 

technology in their classrooms (albeit with some reservations and caveats), this does not 

mean they are equally accepting of other government initiatives regarding the 

restructuring and reform of education. 



135 

Opposition to Restructuring is Widespread and Weakly Related to Adoption 

Conclusion 5: Alberta teachers share common attitudes opposing two key features 

of the restructuring and reform efforts of the Alberta government. 

A l l three groups strongly agreed with the statement that improvement in learning 

would best be achieved through financial support of the current [educational] system. A l l 

three groups strongly disagreed with the statement that increased competition between 

schools for students would improve the quality of education for everyone. A third 

statement, that "traditional school and classroom organization should be significantly 

changed to enhance learning," was agreed with by the C B E group but was given a neutral 

response by the other two groups. 

Of the 19 survey items on the adoption of technology, only one (Item 39) had a 

statistically significant correlation with the statement on educational funding (Item 43) 

and this association was weak (y = -.21). Eight adoption items had a statistically 

significant correlation with the statement regarding competition for students (Item 44), 

but the measure of association was weak with no y greater than 0.24. This correlation 

should also be placed in the context of the strong disagreement that all three groups 

expressed with the statement in this item. 

Although 16 of 19 adoption items had statistically significant correlation with the 

statement that "traditional school and classroom organization should be significantly 

changed to enhance learning," measures of association were weak or very weak with no y 

greater than .39. This statement (Item 43) was not as directly tied to Alberta's 

restructuring and reforms as were the other two statements in this section and may well 
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have been interpreted as referring to any number of changes to traditional school and 

classroom organization. 

Constructivist Attitudes and the Adoption of New Technologies 

Conclusion 6: Teachers' agreement with constructivist principles may be weakly 

linked to attitudes towards the adoption of technology. 

A statistically significant, but weak correlation was found between responses on 8 

of the 19 technology adoption items and responses to Item 22's statement that "school 

curriculum should allow students to investigate problems that are of personal interest." 

Responses to Item 26, "students learn more effectively when they control the subject 

matter and learning process," had a statistically significant but weak correlation to 9 of 

the 19 technology adoption items. A statistically significant but weak correlation was 

found between responses on 4 of 19 technology adoption items and responses to Item 28, 

"knowledge is a social construction; it is created through interaction with other students." 

Because of the self-selecting nature of the Computer Council group, it came as no 

surprise that items regarding classroom use and adoption of computing technology were 

positively skewed. It was expected that members of the Computer Council would use 

computers in their classrooms more frequently than teacher groups defined by other 

characteristics. What was not anticipated prior to the compilation of survey results was 

that the C B E group would be so much more constructivist and use computers so much 

less in class than the A R A group. 
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Limitations 

There are some concerns regarding limitations to the generalizability and validity 

of portions of this study. 

Generalizability 

The two major concerns regarding the ability to generalize to larger populations 

beyond the study samples were based on the response rate and sample size, and on the 

choice of groups for study. 

Sample Composition 

The Calgary Board of Education and its associated A T A local are the largest 

single jurisdictional concentration of teachers in Alberta. While the Calgary teachers have 

a history of labour militancy (by comparison with other locals within the A T A ) there was 

no indication that they were out of step with other major urban locals within the A T A . 

The three-group design of the study did provide an opportunity to check the results from 

the C B E against two other groups distributed across the entire province. As mentioned 

above, the results from the C B E were comparable to at least one of the other groups and 

often to both other groups on most measures except for those regarding classroom use or 

attitudes towards constructivism. In interpreting and generalizing the results of this study 

to the teaching population in Alberta or beyond, some caution should be exercised on 

these measures. While the lower level of classroom use for C B E respondents was 

probably related to the availability of hardware within the CBE, the larger proportion of 

constructivist respondents may indicate a difference in school district culture. 
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Sample Size 

Although the response rate and ultimate sample size for these populations did not 

reach the initial targets set by the researcher, a sufficient number of responses was 

received to allow relative confidence in the generalizability of findings to the CBE and 

A R A total populations. The lower response rate and sample size for the Computer 

Council was a concern. Because the Computer Council is composed of individuals who 

have already self-selected based on an interest in computers, it can be reasonably 

assumed that they would be relatively homogeneous in their attitudes towards 

technology. 

Self-selection Within Samples 

It was anticipated that some self-selection would occur within the three samples 

as individuals with a relatively higher degree of interest in computing technology would 

respond at a higher rate. The assumption was made that a similar degree of self-selection 

would occur in both the A R A and C B E populations, in effect canceling out the influence 

of this self-selection for comparison purposes. The Computer Council by its nature was 

already self-selected to be composed of high users of computing technology. 

Discussion 

Implications for the Adoption of Computing Technology 

The high degree of computer use reported by survey participants would seem to 

indicate that a critical mass has been achieved regarding the adoption of computing 

technology by individual teachers for both personal and pedagogical purposes. It appears 

likely that classroom computer use wil l continue to expand and will become a feature of 
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the Alberta education system subject to other limiting factors such as: technical capacity 

and support, costs of acquiring and maintaining computing technology, and changes in 

organizational structures and government regulations to accommodate increased use of 

new technologies. 

What was not determined by this study was the extent to which the use of 

computing technology has been transformative of the education system, or whether 

computers have been simply adopted in conformity with existing classroom practices. 

Although the majority of respondents to the survey instrument indicated they were using 

computing technology within their classrooms, that did not necessarily mean those 

classrooms had changed with such use or that teachers views of learning had changed. 

As Larry Cuban (2001) notes in his most recent book: 

What should be clear to impartial observers of new technologies in 
American schools is that after twenty years of heavy promotion, serious 
investment of funds, and unswerving support from a disparate coalition of 
parents, corporate executives, public officials, and educators, computers are 
ubiquitous in schools, (p. 21) 

And: 

The overwhelming majority of teachers employed the technology to 
sustain existing patterns of teaching rather than to innovate, (p. 134) 

While other investigators, notably Becker (2000), have found some evidence to 

indicate that computer use is associated with more constructivist practice in the 

classroom, statements regarding the transformation of classrooms require a great deal of 

qualification before application: 

Under the right conditions—where teachers are personally 
comfortable and at least moderately skilled in using computers 
themselves, where the school's daily class schedule permits allocating time 



140 

for students to use computers as part of class assignments, where enough 
equipment is available and convenient to permit computer activities to 
flow seamlessly alongside other learning tasks, and where teachers' 
personal philosophies support a student-centered, constructivist pedagogy 
that incorporates collaborative projects defined partly by student 
interest—computers are clearly becoming a valuable and well-functioning 
instructional tool. (Becker, 2000) 

The indication that teachers have become more comfortable and more skilled in 

computer use on a personal basis suggests that strategies to increase the adoption of 

computing technology wil l need to address other concerns. Accessibility, equity, and 

affordability are important issues regarding classroom computer use and should be 

resolved to ensure that all students have the opportunity to become familiar with 

computing technology. To fulfill the expectations of those advocates who hope to see a 

transformation of educational institutions in order to facilitate constructivist-driven 

learning experiences, we will need to do more, particularly in regard to the framework of 

policies and regulations that inhibit the most effective use of computing technology for 

learning purposes. 

Implications for Educational Restructuring in Alberta 

A clear and overwhelming majority of the survey respondents were opposed to 

significant features of the Alberta government's reforms and restructuring of the 

educational system. The strength of this opposition is reflective of the deep suspicions 

that teachers hold regarding the Alberta government's support of public education. 

Continued conflict between teachers and the Alberta government in the three years 

following the administration of the survey, culminating in the province-wide strike in 
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February 2002, is a further reflection of the hostility felt by teachers towards aspects of 

educational reform under the Progressive Conservative government. 

While it seems evident that hostility towards the general level of education 

funding and Alberta government initiatives to increase competition between schools was 

widespread, it is worth pointing out that this negative reaction did not extend to the 

introduction of technology in the classrooms. Responses on the survey instrument 

indicate widespread use of computing technology on a personal and pedagogical level by 

the participating teachers. Clearly opposition to the Alberta government's restructuring 

and reform has not prompted widespread technological implementation refusal on the 

part of the general population of Alberta teachers. 

On the other hand, the Alberta government has mandated implementation of the 

new Information and Communication Technology (ICT) curriculum but it has not yet 

made the further changes necessary to enable computing and information technology to 

play a part in the restructuring of curriculum. In particular, the persistence of the Credit 

Equivalent Unit representing 25 hours of "instruction" continues to restrain the potential 

for efficiencies in delivery of instruction through technological means. Thus far the 

actions of the Alberta government in regard to ICT implementation seem tied more to 

providing graduates with advanced skills in the use of technology for employment 

purposes, than to any grand design for restructuring based upon such technology. 

A Confusion of Technologies 

What is striking in both the policy of the Alberta Teachers' Association and in the 

"techno-skepticism" presented through the pages of its various publications is the 
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uncritical view of current educational technologies. While computing and information 

technologies are routinely castigated as serving the corporate global agenda, there is little 

attention paid to current educational structures and their relationship to the needs of a 

modern industrial society as understood in the early years of the 21 s t century. It is worth 

asking i f the industrial-age school designed to sort and produce workers for the industrial 

economy is an ideal to be defended by teachers or teacher organizations. The humanistic 

education referenced in A T A policies (ATA, 2002c) and position papers (ATA, 2001a) is 

an attractive alternative but may not be reflective of current school organization. 

One advantage for the industrial age school system is that it is a mature 

technology—the participants in the structure are well aware of the ecology of the system 

and have established explicit and implicit agreements on how to survive within the 

structure. A teacher organization like the A T A understands and uses the structure of the 

industrial education system to achieve its goals: the protection of its members' interests 

and the advancement of education. A fundamental change in the structure of this system 

would force significant change for teachers' organizations and force the renegotiation of 

those treaties that have developed for the functioning of the system. Such renegotiations 

may promise opportunities for advancement but they also pose real risks for mature 

organizations. 

So we see in A T A technology policy a clear attempt to limit the transformative 

potential of new educational technologies, particularly as they affect the status or 

working conditions of teachers. One particular case in point is the status of virtual 
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schooling. In this instance A T A policy upholds the primacy of a teacher engaged in an 

instructional relationship with the student: 

16. A . 11 The essence of teaching is a personal, pedagogical relationship 
between teacher and student that may be assisted but not replaced by 
technology. [1999] (ATA, 2002c) 

The A T A also makes a strong statement regarding the suitability of online 

learning for students within primary and secondary school systems: 

The Association believes that while online learning may be 
appropriate for adults, it is not appropriate for the overall education of 
children expected to become responsible, caring citizens in a democratic 
society. (ATA, 2001a) 

In addition to opposing the wide-scale implementation of online learning, the 

A T A also opposes the provision of post-secondary courses for high-school students as 

part of their regular instructional day (ATA, 2002b). Both innovations reflect the 

transformative potential of computing and information technology allowing students to 

customize educational offerings to meet their idiosyncratic learning needs. The problems 

this flexibility creates include questions of jurisdiction and supervision, but these tend to 

be problems more for organizations and institutions than for individual teachers or 

students. A second concern for the A T A is the possibility that virtual schools or post-

secondary institutions would be able to harness the technology to achieve economies 

through a reduction in the number of A T A positions required. Again, although the 

protection of existing teaching positions is clearly within the A T A purview, such 

protection of the interests of teachers is not necessarily identical with the general public 

interest. 
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It may well be true as the A T A (2001a) asserts that comparative studies on 

different methods of instruction show no advantage for new educational technologies 

over the existing classroom organization when learning is measured by standardized tests. 

But equally important, such studies show no advantage for traditional classrooms over 

new educational technologies. To be successful, arguments for the retention of teaching 

positions must focus on those aspects of the learning process that are not susceptible to 

replacement by new technologies: the human relationships and affective environment of a 

student-centred classroom. 

We might well predict that A T A policy will be most obdurate in opposing those 

features of the new technologies that are most likely to threaten the existing organization 

of schools and classrooms. On the other hand, uses of computing and information 

technology that do not threaten to change existing organizational forms will be less likely 

to be opposed. What is key is an understanding of which elements of computing and 

information technology threaten existing relationships, and which elements can be 

incorporated into the existing technology of education. 

As Tyack and Cuban (1995) have pointed out, a key factor in the adoption of new 

technologies by classroom teachers is the question of what problems in the teachers' 

daily practice does the new technology solve. The initial stages of adopting a new 

technology require additional work on the part of the adopter: learning new skills, 

struggles over allocation of scarce resources to support the technology, attempting to fit 

the use of the new technology into a crowded instructional routine. These problems of 
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adoption are magnified in a climate of increasing expectations and accountability with 

little regard for the impact on teachers' working conditions and personal lives. 

For some teachers new computing and information technologies promise a 

solution to the problem of how to empower and enable students to gain further control of 

their own learning, and these teachers can be expected to be adopters. Other teachers may 

adopt technology in response to government or employer mandates, or simply to make 

more efficient their own preparations for instruction. The reasons why teachers adopt 

new technologies in their classrooms will be reflected in the way those technologies are 

employed. 

What other problems whose solution is the adoption and infusion of computing 

and information technology into the classroom are faced by teachers? Of immediate 

concern is the curriculum mandate imposed by Alberta Learning regarding the integration 

of technology. The goals contained in the ICT program of studies can only be met by the 

use of computing and information technology in the classroom, and the legislated 

requirement of Alberta teachers to follow provincial curriculum puts considerable 

pressure upon them to use such technology. 

Another problem faced by teachers is the increasing penetration of computing and 

information technology into other aspects of contemporary human activities. Parents who 

use computing technology in their employment and in their personal lives wil l have 

heightened expectations for the use of such technology in the classroom. Students who 

spend significant time online in research or preparation for school assignments may 

wonder why it is difficult to gain computer access as part of their classroom routine. The 
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more deeply embedded computing technology becomes in our day-to-day activities, the 

more schools risk irrelevance by not providing the same access to that technology that 

people have come to take for granted in their personal lives. 

A final problem that may push teachers to adopt computing technology lies in that 

technology's replacement of previous technologies. While access to information is not 

the only component of education, it is a significant component. As sources of information 

migrate online or onto other electronic storage media, it becomes necessary to use 

computing technology to retrieve such information. 

Recommendations 

The following recommendations are based upon the assumption that governments 

and school jurisdictions have the goal of increasing the classroom use of computing 

technology. 

To Government 

The first recommendation is to provide adequate funding to allow for the 

deployment of an appropriate number of computers to meet the needs of classroom 

teachers. Such computers need to have the capacity to meet curriculum requirements as 

well as to access those online resources that are useful for students and teachers in their 

educational activities. Online provision of learning resources and activities for classroom 

use wi l l encourage teachers to incorporate those resources and activities in their 

instructional plans, but only i f access to computing resources is relatively unproblematic. 

Technical support and the modernization of school facilities are also important factors in 

ensuring the reliability and availability of computing technology. The perception of 
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teachers that computing technology is a solution to their problems rather than the source 

of new problems is an important factor in adoption decisions. 

The second recommendation is to give due consideration to the emergence of the 

digital divide between students who have easy access to computing technology, either at 

home or in school, and those students who have limited access. If equity is to be a goal or 

guiding principle in the public education system, then sufficient new technological 

resources must be provided for all students to meet the curricular expectations. Many 

students wil l become confident and skilled users of information and communications 

technology based on the availability of such technology in their home. Schools in 

communities with more financial resources will find it feasible to supplement technology 

purchases through community-based fundraising. If equity issues are not addressed, we 

may find that teaching staff experienced and proficient in the use of new technologies 

wil l migrate to those schools capable of maintaining currency in computing technology. 

Such a concentration of talent will not help meet the goal of having all students graduate 

from public education with a broad range of skills in using new information and 

communications technology. 

The third recommendation is to clarify the scope and limitation of expectations 

for the introduction and use of new technologies in the school system and the support 

available for the implementation process. Substantial suspicion continues to exist on the 

part of teacher organizations regarding the purpose and goals of the implementation of 

new technologies. By reassuring these organizations that the goal of technology adoption 

is not to replace teaching positions, but rather is to provide teachers and students with a 
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new set of tools to help meet their learning objectives, a climate of cooperation can be 

encouraged. 

The fourth recommendation is to reexamine regulations and policies in the 

context of technological change and our knowledge about effective learning. Included in 

this review should be items such as the Carnegie Unit (Credit Equivalent Unit in its 

Alberta incarnation) which equate accreditation and learning to seat time rather than 

measured outcomes. This review must not take place in isolation from teachers, teacher 

organizations, parents, and students. The implementation of new information and 

communications technologies provides an opportunity to focus on organization for the 

most effective student learning. At the very least, an understanding of how individual 

student needs can be better served through the use of new technologies should be 

developed. 

To School Jurisdictions 

The first recommendation is to ensure a flow-through of technology resources to 

the classroom so that individual teachers can begin to implement information and 

communication technology within their regular instructional routine. Effective integration 

of new technologies across the curriculum requires that use of these technologies occurs 

in the most natural way possible and in the context of regular learning activities. Students 

and teachers should be able to make use of such technologies without disrupting regular 

class procedures or leaving the classroom for an extended period. 

The second recommendation is to provide each teacher with the equipment 

necessary for the effective use of new technologies and to encourage them to use such 
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technology in their daily routines. At a minimum, each teacher should have a networked, 

Internet-connected computer readily available for use in communications, research, 

lesson preparation, and lesson presentation. Hardware and software need to be applicable 

to teachers' daily duties, and should enable teachers to better meet their instructional and 

administrative goals. Professional development support should be provided to assist 

teachers in the initial stages of the use of this technology and there should be an 

expectation that information and communications technologies will be used in the normal 

administrative routines of the jurisdiction. 

To Teacher Organizations 

The first recommendation is to determine a preferred future incorporating the 

most positive aspects of the new information and communication technologies. Such a 

preferred future would recognize both the professional obligation to provide the best 

possible learning environment for students and the legitimate concerns of teachers over 

their working conditions and their professional status. Comprehensive statements on how 

new technologies relate to the accepted goals of education, such as the A T A ' s position 

paper on educational technology (Alberta Teachers' Association, 2001a) are good initial 

steps at defining this preferred future. However, teacher organizations should be aware 

that information and communication technologies are already pervasive in our society 

and may well be implemented throughout the educational sector regardless of policy 

statements that seek to limit such implementation. 

The second recommendation is to identify the commonality of interests that exist 

between teacher organizations and those groups advocating for the implementation of 
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new technologies in the classroom. This is particularly important when such advocates 

are sub-groups of larger teacher organizations. Teachers who work in virtual education, 

or who provide distance learning as part of their regular assignment, have many 

professional concerns that echo closely those of teachers in more traditional classrooms. 

The implementation of information and communication technology is likely to create 

even more teaching positions that incorporate elements of virtual schooling and teacher 

organizations must be prepared to represent those teachers and their concerns. Allying 

with technology advocates to achieve common goals wil l be a vital component in any 

efforts to influence the implementation and development of new educational 

technologies. 

Areas for Further Investigation 

This investigation was carried out a particular point of time within one Canadian 

province on three groups of Alberta teachers. Replicate studies on other populations 

within Alberta would certainly help to determine i f the attitudes of the three groups were 

common to all Alberta teachers. Studies of similar groups in other North American 

jurisdictions would indicate the extent to which these results can be generalized to that 

larger population. Any further investigation using a similar instrument would allow 

researchers to develop a picture of how implementation has progressed over the three 

years since survey data was compiled. 

The significantly different distribution of scores on constructivist items that was 

evident for teachers of the cooperating district is clearly an area that needs further 

investigation to determine i f their attitudes accurately reflected those among the general 



151 

teaching population. This is particularly important in light of the close pairing of 

constructivism and the transformative use of educational technology that has been made 

by some researchers (Becker, 2000). Many educational reformers have held out hope that 

educational technology would be the vehicle to implement constructivist practices in 

classrooms and bring about more student-centred learning. Further investigation of the 

relationship between constructivist pedagogical attitudes and the use of information and 

communication technology would allow a better understanding of the potential for such 

reforms to take hold. 

There is also room for more qualitative investigations of the attitudes surrounding 

the implementation of technology within the teaching population. Understanding how 

significant actors within the A T A political leadership and the Computer Council have 

arrived at their beliefs and attitudes regarding technology would aid in our understanding 

of the process of technology policy development. 

Why this Matters 

Heinich's (1984) characterization of teacher organizations as craft unions and 

Hodas' (1993) analysis of the culture of rejection focus our attention on the decisions 

made by such organizations regarding the adoption of innovations that may work counter 

to the interests of the clients of that organization. If, in fact, the A T A and other teacher 

organizations are trade unions rather than professional organizations, then there should be 

relatively little internal tension over positions taken regarding educational technology. On 

the other hand, a professional organization wil l frequently find that there is a dynamic 

tension between advocating for the interests of its professional members and advocating 
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for the interests of its clients. Nor should we be unmindful of organizational goals and 

objectives that exist above and beyond the articulated needs of the members. 

The conflicting web of interests that characterizes education is an additional 

complication. Who speaks for children? As a professional organization the A T A would 

certainly say that it is speaking on behalf of its clients. Students, particularly at the 

younger grades, are not organized into a coherent group capable of self-advocacy. Parents 

have a strong interest on behalf of their particular students, but no one group of parents 

can lay claim to speak for all the myriad shades of opinion and belief that make up the 

entire school population. Government, at the local or provincial level, establishes a policy 

framework that seeks to meet the needs of students, parents, and the general public. 

To be consistent with the claim of professionalism, the policy position of the A T A 

or other teacher organizations must be articulated as a position taken on behalf and in the 

best interests of clients. Thus we would expect that advocates of the adoption of 

computing and information technology in the classroom wil l frame their arguments 

around those aspects of technology that are of the most benefit to students. On the other 

hand, those teachers who are rejectors of new educational technologies can be expected 

to frame their arguments around the potential negative effects of new technologies. 

Ultimately the interaction between the technology advocates and the technology skeptics 

wil l determine the policy position established for teacher organizations like the A T A . In 

between these two polar positions lie the majority of the teaching population, seeking to 

meet the demands of their clients by using the best tools at their disposal. Information and 

communication technology has great promise as a tool for teachers to meet the needs of 
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their students. There may be dangers in implementation, and teacher organizations have a 

role to play in exercising vigilance on behalf of their members, but ultimately the 

decision on the pace of adoption will be made by the general membership. Insofar as the 

general teaching population in this study has made a collective decision about the 

adoption of information and communications technology, it is to move forward with 

implementation. The question now becomes how to shape use of these new technologies 

to best meet the needs of students and fulfill the goals of education. 
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APPENDIX A 

SURVEY INSTRUMENT 

Computer Use Survey 
This survey will ask you a series of questions regarding the use of computers in classrooms 
and teachers' attitudes towards education and computing technology. The survey consists of 
two parts: a series of questions which will identify some of the background data for 
participants, and which will also serve to establish current use of several specific computer 
applications in the classroom; and a series of questions which will identify the attitudes that 
participants have towards computers, their use in the classroom, and other aspects of school 
organization and educational concerns. 

Survey Questions: Background Data 
Please indicate your choice by circling the appropriate answer. 

1. What was your age on your last birthday? 

2. Are you male or female? M F 

3. How many years of teaching experience have you? 

4. Which one of the accompanying K-6 1 
configurations best describes K-9 2 
your current school? K-12 3 

Middle School 4 
Jr. High 5 
Sr. High 6 
Combined Jr./Sr. High 7 
Not currently in school 8 
Other 9 
If "Other" please describe: 

5. Which of the accompanying Classroom Teacher 1 
terms best describes your Full Time Administrator 2 
position in the school? Teacher/Part-time Administrator 3 

Teacher-Librarian 4 
Resource Teacher 5 
Guidance Counselor 6 
Central Office Personnel 7 
Other 8 
If "Other" please describe: 

6. As part of your regular school 
duties do you instruct students in formal 
computer or computer applications courses? Yes No 

7. As part of your regular school duties do you 
supervise or administer computer use in your school? Yes No 

8. As part of your regular school duties do you 
inservice teachers in computer use or Yes No 
computer applications? 
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9. List the University Degrees which you currently hold: 

10. Are you currently registered in a 
University Program leading to a Degree? Yes No 
If you are registered in such a program, 
what degree will you receive upon its completion? 

In the following questions a computer course may be considered as any course dealing 
with: the architecture or use of computers; computer programming languages and their 
use; computer applications and their use; or educational applications of computing 
technology. 

11. Have you ever taken or are you currently taking 
a computer course as part of a university degree program? Yes No 
If "Yes", how many such computer courses have you taken? 
In what year did you complete the most recent of these computer courses? 
(Answer 1999 for a course you are currently taking) 

12. Have you ever taken or are you currently taking a computer course 
as part of an inservice or non-degree program from Yes No 
a post-secondary institution? 
If "Yes", how many such computer courses have you taken? 
In what year did you complete the most recent of these computer courses? 
(Answer 1999 for a course you are currently taking) 

13. Have you ever taken or are you currently 
taking a computer course from any other source? Yes No 
If "Yes", how many such computer courses have you taken? 
In what year did you complete the most recent of these computer courses? 
Answer 1999 for a course you are currently taking) 

14. Do you currently subscribe to any periodicals 
that primarily deal with computers, Yes No 
computer use, or computer applications? 
If "Yes", how many? 

15. Do you currently subscribe to any online resources 
that primarily deal with computer use in an educational setting? Yes No 
If "Yes", how many? 

16. Have you ever had a computer in your home? Yes No 
If "Yes", in what year did you first 
gain access to a computer in your home? 

17. Do you currently have a computer at home? 
If "Yes", how many hours per week 
would you spend on average using your home computer? 

Yes No 
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18. Do you have regular access to a computer at school? Yes No 
If "Yes", how many hours per week would you spend 
on average using computers at your school? 

19. Have you ever had access to the Internet at home? Yes No 
If "Yes", in what year did you gain access 
to the Internet in your home? 

20. Do you currently have access to the Internet at home? Yes No 
If "Yes", how many hours per week would you 
spend on average accessing the Internet from your home? 

21. Do you have access to the Internet at school? Yes No 
If so, how many hours per week would you 
spend on average accessing the Internet from your school? 

22. Which one subject area do you consider your Mathematics 1 
specialty in teaching? English/Language Arts 2 

Social Studies 3 
Science 4 
Second Languages 5 
Fine Arts 6 
Physical Education 7 
CTS (Technical) 8 
Generalist 9 
Other 10 

If "Other" please describe: 

23. How many A T A Computer Council conferences have you attended? 

24. How many A T A Annual Representative Assemblies have you attended? 
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Computer Usage 
The next section will ask you when was your most recent use of a number of Internet or 
computer applications. For each of the following applications, choose only the option which 
reflects your most recent use. For example, if you have used the World Wide Web within the 
past week but not within the past day, choose only the option which specifies use within the 
past week. The questions will be asked in two series: one regarding your use of these 
applications within classroom instruction, and one regarding your use of these applications 
outside the classroom. Classroom use includes any activity or assignment in which the student 
is expected to use that application whether their actual access to the program occurs within 
the classroom or through a lab or home connection. Classroom use also includes the use of 
such applications to provide materials for graphic presentation, demonstration, or distribution 
by the teacher. 
Please indicate your choice by circling the appropriate answer. 

1. When did you most recently use the following applications within your c 
Computer 
Application 

Within 
one 
day 

Within 
one 
week 

Within 
one 
month 

Within 
one 
year 

Have 
used at 
least once 

Have 
never 
used 

Don't 
Know 

World 
Wide 
Web a. 2 3 4 5 6 7 
Prepackaged 
Instructional 
Program b. ! 2 3 4 5 6 7 
Internet 
Relay 
Chat c. ! 2 3 4 5 6 7 
Presentation 
Program 
Eg. PowerPoint d j 2 3 4 5 6 7 

Email 
e. l 2 3 4 5 6 7 

Usenet 
Newsgroups 

f. ! 2 3 4 5 6 7 

Listserves 
& 2 3 4 5 6 7 

Multimedia 
Authoring h ! 2 3 4 5 6 7 
Spreadsheet 

I ! 2 3 4 5 6 7 
Word Processor 

J ! 2 3 4 5 6 7 
Simulation 

k. 2 3 4 5 6 7 
Database or 
CDROM i. 2 3 4 5 6 7 

assroom? 



174 
2. When did you most recently use the following applications for any purpose? 
Computer 
Application 

Within 
one 
day 

Within 
one 
week 

Within 
one 
month 

Within 
one 
year 

Have 
used at 
least once 

Have 
never 
used 

Don't 
Know 

World 
Wide 
Web a. ! 2 3 4 5 6 7 
Prepackaged 
Instructional 
Program b. ! 2 3 4 5 6 7 
Internet 
Relay 
Chat c. l 2 3 4 5 6 7 
Presentation 
Program 
Eg. PowerPoint d ! 2 3 4 5 6 7 

Email 
e. ! 2 3 4 5 6 7 

Usenet 
Newsgroups 

f. ! 2 3 4 5 6 7 

Listserves 
g- l 2 3 4 5 6 7 

Multimedia 
Authoring h ! 2 3 4 5 6 7 
Spreadsheet 

I ! 2 3 4 5 6 7 
Word Processor 

J 
l 2 3 4 5 6 7 

Simulation 
h. 2 3 4 5 6 7 

Database or 
CDROM 

i. 2 3 4 5 6 7 

Attitudes towards the use of Computers 
For the following questions, please indicate whether you agree or disagree with the statement by circling 
the appropriate number. 

Agree Agree Neutral or Disagree Disagree Don't 
Strongly Undecided Strongly Know 

1 2 3 4 5 6 

1. Our school system should increase its use of computer technology throughout the school program. 
1 2 3 4 5 6 

2. Students graduating from our schools should be familiar with modern computer and communications technology. 
1 ^ ^ 2 3 4 5 6 
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Agree Agree Neutral or Disagree Disagree Don't 
Strongly Undecided Strongly Know 

1 2 3 4 5 ' 6 

3. Students should receive instruction about computers as an integrated part of other subjects. 

1 2 3 4 5 6 

4. Students should have access to the Internet and electronic mail as part of their school program. 

1 2 3 4 5 6 

5. Students should be able to use school electronic resources through telephone connections from their home. 

1 2 3 4 5 6 

6. Students should have access to computers in all their classrooms. 

1 2 3 4 5 6 

7. Students should be expected to use computers in completing their daily assignments. 

1 2 3 4 5 6 

8. Effective use of computers should be a requirement for graduation from our school system. 

1 2 3 4 5 6 

9. Teachers should use computing technology more often in the classroom. 

1 2 3 4 5 6 

10. Every teacher should be familiar with computing technology. 

1 2 3 4 5 6 

11. Every teacher should use computing technology on a daily basis. 

1 2 3 4 5 6 

12. Effective use of computers should be required as a condition of employment for teachers in our school system. 

1 2 3 4 5 6 

13. Students should be allowed to explore the Internet and World Wide Web as they wish. 

1 2 3 4 5 6 

14. Student use of the Internet and World Wide Web should be closely monitored by teachers. 

1 2 3 4 5 6 

15. Student use of the Internet and World Wide Web should be limited to sites pre-approved by teachers. 
1 2 3 4 5 6 

16. Students should not be allowed access to the Internet and World Wide Web in school. 

1 2 3 4 5 6 
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Agree Agree Neutral or Disagree Disagree Don't 
Strongly Undecided Strongly Know 

1 2 3 4 5 " 6 

17. As institutions, schools are more likely to support the status quo than to criticize it. 

1 2 3 4 5 6 

18. Schools should teach students to be critical of the way our society is structured. 

1 2 3 4 5 6 

19. Schools should prepare students to fit into our society rather than encourage them to change it. 

1 2 3 4 5 6 

20. Issues regarding racism, sexism, and social class should be discussed in schools. 

1 2 3 4 5 6 

21. Students should be encouraged to challenge injustices in society. 

1 2 3 4 5 6 

22. School curriculum should allow students to investigate problems that are of personal interest. 

1 2 3 4 5 6 

23. School curriculum should concentrate on the transmission of important facts and cultural knowledge. 

1 2 3 4 5 6 

24. School curriculum represents the interests of a powerful minority group in our society. 

1 2 3 4 5 6 

25. School curriculum reflects a consensus of which knowledge is best for all members of our society. 

1 2 3 4 5 6 
26. Students learn more effectively when they control the subject matter and learning process. 

1 2 3 4 5 6 

27. Students learn more effectively when teachers control the subject matter and learning process. 

1 2 3 4 5 6 

28. Knowledge is a social construction; it is created through interaction with other students. 

1 2 3 4 5 6 

29. Knowledge consists of facts and interpretations that can be transmitted from teacher to student. 

1 2 3 4 5 6 

30. Computing technology will allow teachers to improve their control of the learning process. 

1 2 3 4 5 6 

31. Computing technology will allow students to gain greater control of the learning process. 

1 2 3 4 5 6 
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Agree Agree Neutral or Disagree Disagree Don't 
Strongly Undecided Strongly Know 

1 2 3 4 5 ' 6 

32. Computing technology will reinforce traditional power relationships in our society. 

1 2 3 4 5 6 

33. Computing technology will challenge traditional power relationships in our society. 

1 2 3 4 5 6 

34. Computing technology will reinforce traditional power relationships in our schools. 

1 2 3 4 5 6 

35. Computing technology will challenge traditional power relationships in our schools. 

1 2 3 4 5 6 

36. Schools have moved too quickly in introducing computing technology into the classroom. 

1 2 3 4 5 6 

37. Schools should move more quickly to introduce computing technology into the classroom. 

1 2 3 4 5 6 

38. Teachers should spend more time using computing technology in their classrooms. 

1 2 3 4 5 6 

39. Teachers should spend less time using computing technology in their classrooms. 

1 2 3 4 5 6 

40. Teacher organizations should encourage the rapid adoption of computing technology in the classroom. 

1 2 3 4 5 6 

41. Teacher organizations should oppose the rapid adoption of computing technology in the classroom. 

1 2 3 4 5 6 

42. Traditional school and classroom organization should be significantly changed to enhance learning. 

1 2 3 4 5 6 

43. Improvement in student learning can best be achieved through more financial support for the current 

system. 

1 2 3 4 5 6 

44. Increased competition between schools for students will improve the quality of education for everyone. 

1 2 3 4 5 6 

45. More extensive use of educational computing technology will reduce the status of the teaching 

profession. 

1 2 3 4 5 6 
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Thank you for your cooperation in completing this survey. If you have any additional 
comments you wish to make, or any other issues you wish to raise regarding technology 
and educational restructuring, please use the remainder of this page to express your ideas. 
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APPENDIX B 

REQUEST FOR PERMISSION TO ADMINISTER SURVEY (ARA) 

December 23,1998 

Bauni Mackay 
President 
Alberta Teachers' Association 
11010 142nd St. NW 
Edmonton, Alberta 
T5N 2R1 

Dear Bauni, 

As per our conversation at the Committee on Increased Corporate Presence in the Schools, this letter is a 
formal application to conduct survey research in conjunction with the 1999 Annual Representative 
Assembly. The survey research, and the interpretation of the data generated through that research will serve 
as the basis for my doctoral dissertation I Educational Technology at the University of Calgary. 

My dissertation topic is the connection between attitudes towards the adoption of educational technology, 
attitudes towards the educational restructuring carried out by the provincial government, and attitudes 
towards constructivist educational practice among the teaching population in Alberta. The explicit question 
is to what extent is resistance to the implementation of new technologies in the classroom a conscious 
form of resistance to externally imposed neo-conservative restructuring of the educational system in 
Alberta. 

In answering that question it will be necessary to determine through survey research the attitudes towards 
educational restructuring and technology adoption of both the political leadership and the technological 
leadership of the ATA . An anonymous and confidential attitudinal survey will be administered to a 
representative sample of the political leadership (delegates to the Annual Representative Assembly) and the 
technological leadership (attendees at the annual conference of the A T A Computer Council) during the 
spring of 1999. The survey will also be administered to a sample of the general teaching population who 
will serve as a control group. 

Data will be stored and reported in compliance with confidentiality guidelines contained in the University of 
Calgary's policies and procedures for proposals and projects involving human subjects. Information will be 
provided to prospective participants as to the general purpose of the survey and the methodology followed. 
The explicit research question will not be included in the participant information package in order to avoid 
contamination of the data. The explicit question will be included in explanatory material provided to 
authorizing bodies (Alberta Teachers' Association Table Officers, A T A C C , participating school 
jurisdictions) as part of the approval process. Participation in the survey will be both voluntary and subject 
to informed consent; responses will be anonymous. 

Subject to the restrictions of the University of Calgary's confidentiality guidelines, I will provide a detailed 
statistical analysis of the results of this research to Provincial Executive Council. This will be in addition 
to the bound copy of my dissertation which will also be provided in recognition of the generous financial 
support provided to me through the J.W. Barnett Fellowship. A T A C C will receive statistical summary of 
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the survey results from their convention and the general teaching population only. Participating school 
boards will receive a general summary of the results from the general teaching population. 

As the survey is anonymous and confidential, ther requirements for distribution and collection are relatively 
simple. If Table Officers/PEC grant me permission to administer the survey, I would require a small table 
(or space on another table to hold the collection box for completed forms. The box will be emptied at the 
conclusion of each day's session. If possible, I would prefer to have the survey form included in the package 
of A R A materials distributed at registration. If this is felt to be inappropriate, I would certainly be willing 
to carry out a separate distribution to delegates at their seats. Survey forms will be printed on a single 
colour of paper and will have an envelope attached. Survey forms can be made available to A R A staff up to 
six weeks in advance to facilitate distribution. I will be in attendance at A R A and will be available to 
answer delegate questions outside of session time. 

This research proposal is subject to approval by the ethical review committees of the Graduate Division of 
Educational Research and the University of Calgary. 

Thank you for your consideration of this request, if you require any further information please contact me at 
403.239.1739 (home) or 403.230.4743 (school). My email address is gnjantzie@cbe.ab.ca. 

Sincerely, 

Noel Jantzie 
Doctoral Candidate 
University of Calgary 
Cc: Charles Hyman 

mailto:gnjantzie@cbe.ab.ca
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February 10, 1999 

Dr. Sandra Sangster 
Director Accountability Services 
Calgary Board of Education 
Education Centre 
515MacleodTr. SE 
Calgary, AB , T2G 2L9 

Dear Dr. Sangster, 

This letter is a formal application to conduct survey research within the Calgary Board of Education.. The 
survey research, and the interpretation of the data generated through that research, will serve as the basis for 
my doctoral dissertation in Educational Technology at the University of Calgary. I've had the opportunity 
to discuss this project informally with Dr. Michaels and she suggested that I drop you a note prior to the 
contact from the ethical review committee at the University of Calgary. 

My dissertation topic is the connection between attitudes towards the adoption of educational technology, 
attitudes towards the educational restructuring carried out by the provincial government, and attitudes 
towards constructivist educational practice among the teaching population in Alberta. The explicit question 
is: To what extent is resistance to the implementation of new technologies in the classroom a conscious 
form of resistance to externally imposed neo-conservative restructuring of the educational system in 
Alberta? 

In answering that question, it will be necessary to determine through survey research the attitudes towards 
educational restructuring and technology adoption of both the political leadership and the technological 
leadership of the ATA . An anonymous and confidential attitudinal survey will be administered to a 
representative sample of the political leadership (delegates to the Annual Representative Assembly) and the 
technological leadership (attendees at the annual conference of the A T A Computer Council) during the 
spring of 1999. It is my hope to also administer the survey to a significant proportion of teachers within 
the CBE who will serve as a control group. Although the focus of my dissertation will be primarily on the 
connection between political attitudes and technological adoption, the survey instrument will also generate 
significant information on the rate of adoption and general attitudes towards technology of teachers within 
the CBE. 

Data will be stored and reported in compliance with confidentiality guidelines contained in the University 
of Calgary's policies and procedures for proposals and projects involving human subjects. Information will 
be provided to prospective participants as to the general purpose of the survey and the methodology 
followed. The explicit question will be included in explanatory material provided to authorizing bodies 
(Alberta Teachers' Association Table Officers, A T A C C , participating school jurisdictions) as part of the 
approval process. Participation in the survey will be both voluntary and subject to informed consent; 
responses will be anonymous. 

Subject to the restrictions of the University of Calgary's confidentiality guidelines, I will provide a 
statistical summary of the survey results from CBE participants to the Calgary Board of Education 
through your office. It is my hope that the survey results will be of assistance in gaining an accurate picture 
of the level of technology use by CBE teachers and planning the implementation process. 
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As the survey is anonymous and confidential, the requirements for distribution and collection are 
relatively simple. I will need to distribute approximately 1000 surveys to a stratified sample of teachers 
within the board. This could be accomplished either through a centralized mailing process, or through 
simply arranging to distribute the survey to every fifth professional staff person at congregated sites. 
Survey forms will be printed on a single colour of paper and will have an envelope attached. Responses 
could be mailed to my home address or (preferably) to my school. I have included a preliminary survey 
form with my ethical review application at the University of Calgary. If this is not forwarded to your 
office, I would be happy to provide you with a copy and any other information that you may require.. 

It would be my hope to administer the survey either immediately before or just after the Spring Break. 
Initial analysis would be carried out during the month of May, and a final analysis should be available by 
September. This research proposal is subject to approval by the ethical review committees of the Graduate 
Division of Educational Research and the University of Calgary. 

Thank you for your consideration of this request, if you require any further information please contact me 
at 403.239.1739 (home) or 403.230.4743 (school). My email address is gnjantzie@cbe.ab.ca. 

Sincerely, 

Noel Jantzie 
Doctoral Candidate 
University of Calgary 
Curriculum Leader in Technology 
James Fowler High School 

mailto:gnjantzie@cbe.ab.ca
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A P P E N D I X D : 

INFORMATION FOR PRINCIPALS 

Computer Use Survey 
CBE 

CBE Noel Jantzie 
James Fowler High School 
gnjantzie@cbe.ab.ca 

June 8, 1999 

Principal/Administrative Secretary 
Participating Schools 

Dear Sir or Madam: 

Your school or work site has been chosen as one of the locations for administration of a 
research survey under the auspices of the University of Calgary and with the kind permission 
of the Calgary Board of Education. This survey will generate data to be used in my doctoral 
dissertation in educational technology and has been approved for distribution by the Director 
of Accountability Services CBE. Data from the survey will be forwarded to the CBE for use in 
planning and implementation processes upon the completion of analysis. Due to 
confidentiality and anonymity requirements, it will not be possible to provide you with an 
individual school's results but I will be able to provide divisional and CBE wide breakdowns of 
the information in the fall. 

I recognize that his survey is arriving at one of the worst possible times of the year, but due to 
the vagaries of the collective bargaining process it was impossible to carry out this research on 
the original timeline. I believe it will still be important to collect this data before the summer 
break and therefore ask your cooperation in securing return of the completed forms. 
Participation in the survey is voluntary, however, you may wish to remind teachers that return 
before the closing of schools in June would be greatly appreciated. 

Enclosed in this (large) envelope you will find sufficient forms and return envelopes for all 
certificated staff at your location (including administrators). The survey form is accompanied by 
extensive documentation, including a cover letter, two consent forms, and a brief explanation 
of the research project. All of these enclosures are required under the ethical review 
procedures of the University of Calgary. Teachers need only return one signed consent form 
and the completed survey. You may wish to ensure that the surveys and return envelopes are 
distributed through teacher mailboxes. I will provide serverai reminder notices over the next 
three weeks by email or through the CBE mail. 

Thank you for your cooperation and participation in this research study; as the CBE is serving 
as a facilitator for this research if you have any questions or concerns you may contact me at 
James Fowler High School (after June 12th) or thorough my email address: 
qnjantzie@cbe.ab.ca  
Sincerely, 

Noel Jantzie 
Curriculum Leader in Technology 
Doctoral Candidate, University of Calgary 

Cc: Dr. Sandra Sangster, Director of Accountabiity Services, CBE 

mailto:gnjantzie@cbe.ab.ca
mailto:qnjantzie@cbe.ab.ca
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APPENDIX E 

INSTRUCTIONS FOR PARTICIPANTS (CBE) 

A survey on the relationship between attitudes towards 
educational restructuring, constructivism, and the 

adoption of computing technology 

The accompanying survey is part of a research project currently being carried out by a graduate student at the 
University of Calgary. The information package consists of the following: 

1. Cover Letter 
2. Participant Copy of Informed Consent Form 
3. Informed Consent Form 
4. Attitude Survey 

If you wish to participate in the research project, please follow these steps: 

1. Read the cover letter and the informed consent form 
2. Sign the informed consent form. 
3. Retain the cover letter and your copy of the informed consent 

form for your files. 
4. Return the completed survey and the signed consent form in the 

preaddressed envelope provided. 

If you have already completed this survey at a previous administration, 
please indicate by checking the appropriate box below and return the entire 
survey including the cover page in the preaddressed return envelope. Do 
not complete the rest of the survey a second time. 

I have completed the survey previously at: 

ATACC 1999 

ARA 1999 
I will offer my apologies for the late arrival of this survey in the school year. It was originally scheduled to 
be administered in mid-April, but as we are all aware, there was some uncertainty about whether schools 
would be in operation at that time. Please complete and return this survey prior to the end of June. Data 
will be analyzed during the summer and will be made available to the CBE for use in planning and 
implementation early in the fall. 

Noel Jantzie 
Survey Administrator 

( 
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INFORMATION LETTER FOR PARTICIPANTS (CBE) 

Letter of information for participants in the study on 
the relationship between attitudes towards educational restructuring, 

constructivism, and the adoption of computing technology. 

Thank you for agreeing to participate in this survey study of teacher attitudes towards educational 

restructuring, constructivism, and the adoption of computing technology in the classroom. 

As you are probably aware, a number of proposals have been put forward to restructure 
education. Some of these proposals are driven by financial concerns, others have their base in 
political ideology of educational theory. Many of these proposals for restructuring are also 
connected with the adoption of computing technology in the classroom. 

This research project has been undertaken to examine the relationship between teacher 
attitudes to educational restructuring (particularly as it has been put forward by the province 
of Alberta), constructivist learning theory, and the adoption of computing technology. In 
particular this research project is looking at the attitudes expressed by delegates to the 1999 
Annual Representative Assembly of the ATA, the 1999 conference of the ATA Computer 
Council, and a sample of teachers from several jurisdictions in Alberta including the Calgary 
Board of Education. Data on technology use will be made available to participating school 
jurisdictions for use in their planning and implementation processes. 

Your response to the survey questions will be anonymous. The consent form that you have 
signed will be detached from the survey before it is processed for data entry so no one will be 
able to identify your responses as an individual. It is important that you answer the questions 
honestly and completely. The survey form collects some general demographic data which will 
not be used to identify individual participants. As part of the demographic data, questions will 
be asked which will indicate the level of formal training and informal experience you have 
had in the use of computing technology in the classroom. The second part of this section will 
give a measure of how often you currently use computing technology in the classroom and in 
your personal life. Another section of the survey consists of some 45 attitudinal statements 



186 
that you will be asked to agree or disagree with. These attitudinal statements will be used 
to generate an index of your attitudes towards restructuring in Alberta education, 
constructivist educational practice, and the implementation of technology. The statistical 
analysis of the survey results will compare the responses of the three separate study 
populations and determine if there are significant differences between their responses. 

A full analysis of the results of this survey will take place over the summer as part of 
preparing my dissertation at the University of Calgary. This analysis should be available early 
in the fall from the contact numbers listed on your copy of the consent form. Copies of the 
dissertation (when completed) will be available through the U of C, the Alberta Teachers' 
Association, and the Professional Resource Centre of the Calgary Board of Education. If you 
have any further questions please contact me at James Fowler High School or at my home 
address. Any complaints or concerns about the research should be directed as follows: 

Dr. Sandra Sangster, Director, Accountability Services (phone 294-8600) or email slsangster. 

Yours truly, 

Noel Jantzie 
Doctoral Candidate 
University of Calgary 
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APPENDIX G 

CONSENT FORMS (CBE) 

Consent Form 
Retain this form for your records 

This form confirms the consent of to participate in the 
research project titled, The relationship between attitudes towards educational 
restructuring, constructivism, and the adoption of computing technology, 
conducted by Noel Jantzie under the supervision of Dr. A .M. Schwartz in the Graduate 
Division of Educational Research. The purpose of the study is to determine the nature and 
strength of the relationship between support or opposition to educational restructuring, 
attitudes towards constructivist educational practice, and support for the adoption of 
computing technology in the classroom. 

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: 
• Completing the accompanying survey. 

• Submitting the survey and this consent form to the appropriate collection point. 

I understand and agree that: 
• My participation is voluntary and I have the right to withdraw from this research at 

any time without penalty. 
• The researcher has the corresponding right to terminate my participation in this 

research at any time. 
• Participation or non-participation will have no effect on my position within my agency. 
• All data will be kept in a secure place inaccessible to others. 
• Disposition of the data will be carried out in the following manner: 

survey forms will be shredded when the project has been completed. 
- electronic data will be archived after analysis. 

• Confidentiality will be assured in the following manner: 
- survey forms will be detached from consent forms prior to reading, data 

entry, or analysis. 
no attempt will be made to identify individual participants through the use of 
demographic background data. 
data will be reported in the aggregate (individual survey responses will not be 
discussed). 

• Anonymity will be assured in the following manner: 
individual survey forms will be identified only by a sequential number 
generated upon data entry. 
survey forms which include any personal identification (ie. Names of 
participants appended in error) will be discarded and shredded without 
reading, data entry, or analysis. 

• Data will be coded in such a way that I will not be identified. 
• Results of this survey and the relevant research report will be available from: 

- the executive of the ATA Computer Council (for participants at ATACC) . 
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- the Executive Secretary of the Alberta Teachers' Association (for 

participants at ARA). 
- the Director of Accountability Services, Dr. Sandra Sangster (or designate) at 

the Calgary Board of Education (for CBE participants). 
through email from the researcher—contact: gnjantzie@cbe.ab.ca 

• The benefits to participants include: 
- Provision of research data for the formation of policy in the Alberta Teachers' 

Association, The ATA Computer Council, and the Calgary Board of Education. 
• The risks involved in participating in this study are no greater than those ordinarily 

incurred in classroom life or through attendance at professional organization 
meetings. 

I understand that it may be desirable for comparative purposes, to repeat this research 
on another site or to use the data from this research for comparison with related existing 
research. I understand that any subsequent use of the data from this research will 
conform to the above parameters. 

I understand that the results of this research will be used for publication and presentation 
to scientific groups. I do not object to this additional use of the research data, and give 
Noel Jantzie permission to publish and present the results in accordance with customary 
academic practices. 

For further information contact: 
Noel Jantzie 
61 Hawkwood Blvd. NW 
Calgary, AB, T3G 3A8 
gnjantziefecbe.ab.ca 
home phone: (403) 239-1739 
school phone: (403) 230-4743 
fax (403) 777-7609 

I have read the consent form and I understand the nature of my involvement. I agree to 
participate with the above stated parameters. 

Name: Signature of Participant 

Date: 

mailto:gnjantzie@cbe.ab.ca
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Return this form with the completed survey 

This form confirms the consent of to participate in the 
research project titled, The relationship between attitudes towards educational 
restructuring, constructivism, and the adoption of computing technology, 
conducted by Noel Jantzie under the supervision of Dr. A .M. Schwartz in the Graduate 
Division of Educational Research. The purpose of the study is to determine the nature and 
strength of the relationship between support or opposition to educational restructuring, 
attitudes towards constructivist educational practice, and support for the adoption of 
computing technology in the classroom. 

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: 
• Completing the accompanying survey. 

• Submitting the survey and this consent form to the appropriate collection point. 

I understand and agree that: 
• My participation is voluntary and I have the right to withdraw from this research at 

any time without penalty. 
• The researcher has the corresponding right to terminate my participation in this 

research at any time. 
• Participation or non-participation will have no effect on my position within my agency. 
• All data will be kept in a secure place inaccessible to others. 
• Disposition of the data will be carried out in the following manner: 

- survey forms will be shredded when the project has been completed, 
electronic data will be archived after analysis. 

• Confidentiality will be assured in the following manner: 
survey forms will be detached from consent forms prior to reading, data 
entry, or analysis. 
no attempt will be made to identify individual participants through the use of 
demographic background data. 

- data will be reported in the aggregate (individual survey responses will not be 
discussed). 

• Anonymity will be assured in the following manner: 
individual survey forms will be identified only by a sequential number 
generated upon data entry. 

- survey forms which include any personal identification (ie. Names of 
participants appended in error) will be discarded and shredded without 
reading, data entry, or analysis. 

• Data will be coded in such a way that I will not be identified. 
• Results of this survey and the relevant research report will be available from: 

- the executive of the ATA Computer Council (for participants at ATACC) . 
- the Executive Secretary of the Alberta Teachers' Association (for participants 

at ARA). 
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- the Director of Accountability Services, Dr. Sandra Sangster (or 

designate) at the Calgary Board of Education (for CBE participants). 
- through email from the researcher—contact: gnjantzie@cbe.ab.ca 

• The benefits to participants include: 
Provision of research data for the formation of policy in the Alberta Teachers' 
Association, The ATA Computer Council, and the Calgary Board of Education. 

• The risks involved in participating in this study are no greater than those ordinarily 
incurred in classroom life or through attendance at professional organization 
meetings. 

I understand that it may be desirable for comparative purposes, to repeat this research 
on another site or to use the data from this research for comparison with related existing 
research. I understand that any subsequent use of the data from this research will 
conform to the above parameters. 

I understand that the results of this research will be used for publication and presentation 
to scientific groups. I do not object to this additional use of the research data, and give 
Noel Jantzie permission to publish and present the results in accordance with customary 
academic practices. 

For further information contact: 
Noel Jantzie 
61 Hawkwood Blvd. NW 
Calgary, AB, T3G 3A8 
gnjantzi e(g icbe .ab. ca 
home phone: (403) 239-1739 
school phone: (403) 230-4743 
fax (403) 777-7609 

I have read the consent form and I understand the nature of my involvement. I agree to 
participate with the above stated parameters. 

Name: Signature of Participant 

Date: 

mailto:gnjantzie@cbe.ab.ca



