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This thesis is concerned with the intersection between new communication and 

information technologies (CITS) and higher education. It specifically addresses CITS 

design and implementation processes in university contexts. As universities increase 

their engagement with new technologies, it is argued that universities should adopt 

socially and pedagogically responsible strategies for CITS integration. This thesis 

attempts to constmct such a strategy through combuiing the perspectives of Innovation 

and the Management of Technological Change Studies, the Socio-Technical approach 

and Constructive Technology Assessment. A Socio-Technical style case study conducted 

at the University of Calgary, which illuminates the issues, groups and perspectives that 

shape CITS integration, reveals that it will be a challenge for universities to manage their 

increasingly complex relationship with new and emerging technologies. 
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INTRODUCTION 

As Western society moves into the third millennium, our social systems, institutions and 

organizations increase their engagement with new and emerging communication and 

information technologies and systems (CITS). To make this observation is simple but to 

define the social, economic and politicai implications of this statement is difficult. 

Although human engagement with technology is by no means a new phenornenon. 

academic attempts to demystify the relationship between society and technology are still 

in embryonic stages. It has only been in the last century that we have begun to 

understand how technologies such as language, formaiized writing, or television have 

shaped our perception and experience of the world. If new and emerging CITS are to 

become as cornmonplace in Western society, it will take time conceptualize their role in 

social change. 

This is not to suggest that society resists making assurnptions about new technologies. 

Indeed, it is assumptions that drive innovation and appropriation. For exarnple, CITS are 

expected to have profound effects on the way individuals and social institutions negotiate 

their existence. New cornputer based communication services such as ernail, on-line 

discussion groups and teleconferencing technologies are expected to revolutionize the 

way people and organizations communicate and interact. Information technologies such 

as the Internet and related services like the World Wide Web provide society with new 

avenues for distributing and accessing information. Further, these new cornputer based 

technologies and services eliminate many time and space restrictions of previous and 

existing foms of communication and information retrieval. These assurnptions and 

actuaI developments have made CITS a hot topic for discussion and debate. 



Although the social implications of CITS are highly specuiative, we can demarcate 

certain facets of our society whicli are fomiing important relationships with these 

technologies. This thesis will focus on the relationship between higher education and 

emerging CITS. 

The general approach to this inquiry is rooted in a communications perspective. A main 

tenet of communications theory is that the mediums we use to communicate influence our 

perceptions and experience of the world. Flowing from this idea is the assumption that 

the mediums we use to educate will influence the teaching and leamuig process. 

Secondly, communications studies as an acadernic tradition invites a muiti-disciplinary 

approach. Thus, the relationship between CITS and higher education will be explored 

through literatures that directly address this relationship as well as literatures that 

il luminate issues specific to this inquiry . 

The broad context of this relationship includes a plethora of pedagogical, technical. 

political, economic, and design and implementation issues that invite a variety of research 

questions. For exarnple, research could engage the complex pedagogical debates 

surrounding the eficacy of these new technologies in relation to the teaching and 

learning process. Current policy environments and policy issues relevant to the 

relationship between higher education and related CITS also provide rich areas of study. 

Research could focus on the econornic dimensions of CITS which serve to influence 

adoption by universities. Inquiries could M e r  be made into existing development and 

implementation for new technologies in higher education. 

Research into each of these sets of issues, plus many more imaginable, could assist an 

understanding of the relationship between higher education and emerging communication 

and information technologies and services. However, thir srudy is concerned specifically 

with the developrnent of CITS related to higher education as well as the processes and 

procedures that have been initiated by Canadian universities to implement these 

technologies and services into the educational system. 1 feel that the processes 



universities initiate to develop CITS and implement them into their environrnents will 

shape the way CITS impact higher education. 

In an attempt to determine how universities are approaching the developrnent and 

implementation of CITS, I look to a body of scholarship which 1 will refer to as 

"Ernerging Technology and Higher Education" literature. Historicaily, this literanire can 

be traced back to the 1970's with discussions of computer aided learning, and has gained 

momenturn with new technological innovations and the increasing appropriation of these 

innovations by universities. However, there is only one perspective in this literature that 

addresses the development und implementation of CITS in higher education in a 

comprehensive way, and this 1 refer to as the critical perspective. 

The critical perspective has emerged as a response to the "mainstream" approach to the 

technologyriiigher education relationship. The mainstream approach, coloured by 

technological detenninism, beiieves that the new range of CITS cm enhance teaching and 

learning processes. Basically, the mainstream argument is that CITS cm make 

instruction more cost-efficient and learning more productive. However, the critical 

perspective maintains that such arguments are not yet supported by conclusive evidence 

or comprehensive studies. 

The critical view argues that universities need to address processes of CITS development 

and implementation in order to maintain a standard of "quality" education. Although the 

critical view appreciates the need for universities to undergo considerable educational 

transformations in order to meet the demands of the Information/Technological 

revolution occurrîng in wider society, there is a concem that technological determinism, 

as opposed to critical self-reflection on behalf of universities, is driving the integration of 

new technologies. 

In order for universities to integrate new technologies in higher education in more 

pedagogically and socially responsible ways, the critical approach advises that professors 



and administrators must be more proactive in the development of these technologies. In 

addition, critics argue that universities must carefully implernent these new technologies 

by carry out extensive evaluations, providing appropriate support mechanisms for faculty 

and staff, and restnicturing their institutions to encourage successful technological 

change. 

In terms of developmenr, for exarnple, the critical approach is apprehensive about the role 

large industry producers will play in the research and development of educational 

technologies. The concern is that industry lacks the requisite pedagogical knowledge to 

develop new technologies for higher education. The critical approach would like to see 

universities become more proactive in the development process. Increased university 

involvement in the development process might ensure that new technologies are designed 

more appropriately to fit existing teaching and learning environments. The critical 

perspective suggests a more equal partnership between universities and industry in 

dcveloping new CITS for higher education. 

In order to bring such a partnership to fruition, the critical approach suggests constructing 

lines of communication between universities and industries so that universities can 

articulate their educational needs to developers. It also emphasizes the need for 

universities to conduct research to establish clear objectives for CITS design. Yet, the 

literature is vague about how venues for communication should be constnicted and 

unclear about the direction further research should take. 

The cntical perspective has also identified implementation as an important moment for 

integrating emerging CITS into university environments. It has only been in the Iast few 

years that implementation has been given widcspread attention by university educators 

and administrators. Traditionally, when the first cornputer based technologies were 

adopted by universities, it was expected that mere exposure to these technologies by 

educators and students would produce benefits to education. The critical approach feels 

that the urgency to appropriate new technologies in universities has outweighed 



consideration of implementation procedures; which serves to fmstrate educators and 

students. 

The critical perspective has pinpointed certain problems surrounding the adoption of new 

technologies in settings of higher education. For instance, cntics argue that most students 

and staff lack basic cornputer literacy skills necessary to use new communication and 

information technologies and services. Creating systems of support for students and staff 

to handle these technologies has been targeted as an important implementation issue. 

Another problem concerns the lack of appropriate teaching and learning systems as 

rnodels on which to base the irnplementation process. Critics contend that there is not yet 

enough known about the relationship between new technologies and educational 

objectives to implement CITS effectively. They identi@ the need for extensive 

evaiuation. Ultimately, however, the critical perspective is not able to devise a formula 

for implementation that could arneliorate these problems. 

This thesis inquiry takes the considerations of the critical view as its starting point. 1 

argue that constructing appropriate CITS development and implementation processes in 

higher education requires comprehensive research. My assurnption is that a combination 

of relevant research methods and prescriptive strategies could assist university educators 

and administrators in structuring these processes. The broad question this study asks 

then, is how might universities address Cil3 integration in higher education? More 

specifically, what research j-ameworks and prescriptive strategies could inform CITS 

development and implernentation processes in universities? 

At this point it is necessary to give clarity to the research question through a definition of 

terms Higher education, for example, refers those aspects of university level education 

that already will form important relationships with emerging communication and 

information technologies and services. 



CITS related to higher education cm be grouped into three categories. First, there are 

technologies that can be referred to as information retrieval und research technologies. 

Examples of these technologies are the Intemet and those that take the f o m  of eiectronic 

databases such as CD-ROM'S; which are used to access resources for research activities. 

These technologies are preferable over traditional styles of resource collection due to 

their efficiency, speed and scope. The second grouping of technologies can be referred îo 

as distance learning and instruction technologies which include cornputer-based 

communication tools such as teleconferencing and interactive desktop-to-desktop 

technologies. These technologies are ofien used to extend instruction to remote and 

professional leamen. The third grouping are those technologies used to augment 

traditional classroom based forms of instruction, such as e-mail and cornputer-aided- 

instruction. These three groupings are ofien combined in university level technology- 

based teaching and leaming formats. 

Although not exclusively, my study focuses on the second and third groupings of CITS 

related to higher education. The first grouping of technologies has obvious advantages 

for research objectives. The second and third groupings, which serve to transform 

instruction and learning procedures, are much more provocative because they present 

pedagogical issues. 

Development processes refer to the means by which technologies are designed and 

innovated in both the initial production environment and the user environment. These 

processes encompass research techniques. experimentation, communication strategies 

within organizations and between organizations, and marketing techniques. 

Implementation processes can be defined as the set of procedures initiated by the adopters 

to integrate technologies into their environment prior, during and after the technology has 

been appropriated. These processes include research techniques, evaluation mechanisms, 

technologicai innovation and organizational restructuring. 



Informing processes of CITS development and implernentation in settings of higher 

education means identiQing appropriate research techniques and prescriptive strategies. 

Appropnate reseorch techniques refer to those analytical and mapping frameworks which 

could be used to define existing CITS development and implementation processes, as 

well as those factions and factors which shape them. Appropriate prescriptive strategies 

refer to those normative and interventionist tactics that would allow universities to 

integrate CITS in more pedagogically and socially and responsible ways. 

The scope of this study will focus maidy on Canadian universities and only those 

technologies which can be defined as communication and information technologies and 

systems related to higher education. This study will look only at those CITS which have 

been appropriated or have been ernergent in universities since 1990. Subsequently. the 

processes of development and implementation under study will fa11 within this specified 

tirne-fiame. It is hoped that this study might be significant to university educators and 

administrators that have a hand in integrating CITS into higher education. For most 

educators in universities, between their responsibilities of teaching and producing 

scholarship, there is little time for researching or experimenting with new technologies. 

For most universities, few dollars are left over afier basic operating needs are met to fund 

research into educationai technologies. Given the need for more comprehensive studies 

pertaining to new technologies and higher education. 1 offer this thesis as a contribution 

to this research. 

This thesis unfolds in the following manner. Chapter Two is designed to serve three 

purposes. First, it will contextualize the new technology and higher education 

relationship by identi@ing the players and issues that may potentially be involved in 

shaping this relationship. Second, it will review Emerging Technology and Higher 

Education literature in order to determine how technological change is being 

conceptualized in universities. Third, it will review Innovation Sludies and the 

Management of Technological Change literatures to determine whether or not private 

sector approaches to technological integration can be usefuf to universities. 



Chapter Three reviews Socio-Technical literanire. One line of argumentation that will 

contour this thesis is that in order to even begin considering how processes of CITS 

development and implementation in higher education could be informed requires an 

understanding of current processes. The Socio-Technical approach, characterized as a 

micro-level empiricaVhistoncal research rnethodology, is designed to explore the 

relationship between the social and technical in iocalized, context-specific situations. It  is 

hoped that the Socio-Technical approach will provide an appropriate research program to 

identiQ and understand those cment aspects of the emerging technology and higher 

education relationship. The relevance of the Socio-Technical approach to rny research 

inquiry will be discussed. 

I also argue that universities require prescriptive strategies in order to construct more 

effective processes for CITS development and implernentation. Chapter Four explores 

the normative tactics of Constructive Technology Assessment (CTA). Drawing on the 

Socio-Technical approach, CTA atternpts to create socially responsible strategies that 

might allow society to form a more constructive relationship with technology. I identifi 

CTA as a potentiaily appropriate prescriptive framework that could assist universities in 

addressing processes of CITS development and implernentation more effectively. 

In light of the foregoing literatures, the specific research question of this thesis is: how 

might the perspectives of Innovation StudiedManagement of Technological Change 

iiterature, the Socio-Technical Approach and Constructive Technology Assessment 

inform the processes of development and implernentation of emerging communication 

and information technologies and services in higher education? 

Chapter Five is a case study of current CITS integration processes at the university of 

Calgary. The case study will try to determinc the set of procedures initiated to develop 

and implernent new CITS into teaching, learning and scholarship formats; by the 



university and by outside factions. The Socio-technical research program will be the 

rnethodology used to collect, organize and understand the data. 

Chapter Six will use the case study as a lens to analyze the assurnptions and literatures 

involved in the research question. It wi11 also identiQ future directions for research. 



CHAPTER W O :  
Situatirtg the Research Focus and Literature Review. 

Technology has always been a part of higher education. The history of technology in 

education has been thought of as a series of phases or revolutions, with the milestone 

being Gutenburg's printing machine. The printing machine allowed the textbook, as an 

educational technology, to become the comerstone for most chcu lum and 

instructionalllearning procedures. Centuries later, an electronic revolution appended the 

textbook with the use of radio and television broadcasting as educational tools. Since 

then, cornputer advancements in terms of higher level programming languages, physical 

size reductions and capability increases has led to the use of microcomputers for 

educational purposes. Today, microcomputers in combination with telecommunications. 

advanced networks, knowledge bases and interactive software applications have produced 

a variety of communication and information technologies related to higher education. 

Yet at no other point in the history of academic technology could the word "revolution" 

be so fitting as to the situation Canadian universities are faced with today. This academic 

revolution, characterized by the appropriation of emerging CITS related to higher 

education in university settings, has implications for teaching and learning processes as 

far-reaching as the introduction of the textbook. However, the potentials of these 

emerging technologies for higher education and the subsequent technological and 

pedagogical transformations universities must negotiate are not the sole determinants for 

such a revolution. There is aiso a new kind of social accountability universities are being 

pressured to respond to in the face of an emerging "Information Age." The university has 

been called upon by larger society to produce a technologically literate information 

workforce in preparation for an information economy. 

Thus, the transformations higher education will likely undergo due to the integration of 

CITS in to university curriculum; combined with the new social fünctions of the 

university in the curent economic and political environment, will hopefuily result in a 



new kind of critical self-reflection on the part of Canadian universities. I argue that this 

will necessitate a recognition by universities of the importance of cntically addressing the 

development and implementation of CITS . 

Cha~ter Oreanizer. 

The purpose of the above introductory paragraphs was to allude to some of the important 

issues surrounding emerging communication and information technologies in context of 

higher education. To put it mildly, the relationship between higher education and CITS is 

dificult to understand due to the number and complexity of issues that have surfaced 

since the beginning of the decade. The first part of this chapter will attempt to outline the 

potential players and issues involved in shaping this relationship. This discussion will 

contextualize the area of inquiry and will give breadth to those factors extemal to the 

university environment that inspire a sense of urgency for CITS appropriation in higher 

education. This discussion will also provide the reader with the body of issues from 

which the thesis research question was bom. 

This chapter will also provide the rationale for an inquiry into CITS development and 

implementation processes in higher education. This requires a review of a body of 

literature that conveys the wversity perspective on emerging CITS related to higher 

education. This literature, referred to as "Emerging Technology and Higher Education," 

can be categorized into two ideological standpoints: deterministic and critical. The case 

will be made that the cntical perspective offers a much more pragmatic and reflexive take 

on the role of emerging CITS in the university setting than the deterministic perspective. 

The cnticai approach recognizes the failure of universities to address crucial aspects of 

technological and organizational change; specifically the aspects of development and 

implementation. 

The final purpose of this chapter looks to other sectors of society which are more 

experienced with technological development and implementation to find out whether 

their experience could be useful to universities in their agendas of technological change. 



Given the lack of comprehensive analytical and normative strategies for development and 

implernentation procedures of emerging technologies in universities, the pivotal step this 

chapter takes is to retrieve existing literatures that embrace issues of technological and 

organizational change. Literatures that embrace such issues are "Innovation Studies" and 

"Management of Technological Change." Although the focus of these literatures is 

private sector organizations (firms and corporations) and technoIogicai innovation and 

change for economic survival, rnuch of this research couid be helpfid to public sector 

institutions such as the university in terms of technological development and 

implementation. 

2.1 Contextualizing the Relationship Between Ernerging CITS and Higher 
Education. 

The purpose of this section is to contextualize the relationship between ernerging CITS 

and higher education by identifiing the influentid players and issues. As each set of 

players are introduced, the following discussion will be informed by three questions: (1 ) 

Who are the players involved in the relationship between emerging technologies and 

higher education, and what issues do they bring to this refationship? (2) How can the 

perspectives of these players be seen to contribute to the external environment of 

expectations placed on universities? (3) How can these players, their perspectives, and 

related issues be seen to effect the development and implernentation processes of 

emerging technologies in higher education? 

A caveat m u t  be issued here. The purpose of this section is to point to the players and 

issues poienrially involved at the intersection between higher education and new 

technologies that can be determined through existing literature. The dilemma is that most 

of the important and current initiatives carried out by these piayers are difficult to access 

through Merature as these initiatives are emergent and fragmented. Therefore, the 

following section is highly speculative and serves only to provide a rough context for the 

area of inquiry. 



2.1.1 The Canadian Federal Governrnent. 

The Canadian Federal government has been identified as a potential shaper of the 

relationship between higher education and related communication and information 

technologies. In 1995 the Federal governrnent released the IHAC (Information Highway 

Advisory Council) Report. The Report solidified the government's commitment to 

conceptualizing Canada's role in an emerging Information Age. More specifically, the 

Federal government is interested in Canada's role in an emerging Information Economy - 

--as government shaping and economic shaping are closely comected (Mackenzie and 

Wajcman, 1985: 80). 

One theme highlighted in the Report as integral to the econornic and cultural success of 

our country is the merger between education and technology. The grand vision was to 

provide Canadians with the widest variety of learning oppomuiities and technologies in 

order to succeed in this emerging econornic setting where information is the valuable 

commodity. The Report anticipated that the use of new cornputer-based technologies and 

related media formats will redesign learning and training methods; making the 

educational process cheaper. faster and more efficient (IHAC, 1995: 6 1). Essentially, the 

government suggested that universities become one venue for ongoing teaching and 

training for tomorrow's information workers. Further, the govemment asked universities 

to rethink their role in society and to re-structure educational institutions to be more in 

tune with national economic goals. 

In order to understand the Federal government's role or involvement in the technology- 

higher education issue, Canada's changing political and economic environment m u t  be 

considered. Today this environment is characterized by the Federal govemment's recent 

mandate toward deregulation and opening up cornpetition in the Canadian econorny. The 

new mandate, as expressed in the IHAC Report, is defined by almost a reversa1 of earlier 

mandates. Earlier Federal mandates stressed a commitment to safeguarding research and 

development, and supporting the social costs of development. 



The implication here is that the govemment's economic and social commitment to 

fostering a "progressive" relationship between higher education and emerging CITS is 

reduced by its mandate toward deregulation, privatization and deficit reduction. Thus, in 

terms of directly influencing the merger between higher education and technology 

economically, Federai support may be not be as strong as it once was. 

On the other hand, the Federal governrnent contributes extensively to the extemal 

environment of expectations being placed on universities. As mentioned, the Federal 

govemment has targeted the university's increased engagement with new technologies as 

crucial to Canada's economic and cultural success. The government has explicitly asked 

universities to re-structure their institutions to be more in tune with national goals. This 

means that any federal h d s  allocated to universities for technological enhancement will 

probably be found to reflect these goals.' Further, the Federal government's 

rationalization of emerging CITS in higher education is coloured by technological 

determinism. This is evident in the govemment's urgency to keep up with the force of an 

emerging technological revolution and its solution to empower Canadians through the use 

of technology-based learning, communication and information tools (IHAC, 1995: 6 1 ). 

Finally, we want to determine how the Federal govemment might influence the 

development and implementation process for CITS in higher education. Although the 

Federal govemment maintains a strong commitment to stimulating the development of 

CITS related to higher education, the commitment expressed in the IHAC is vague. For 

exarnple, the government "suggests" adopting policies to assist the developing 

technology based leaming and training industry and "should" implement a competency 

based learning and training strategy. Further, the govenunent suggests that it "should" 

adopt measures to deal with provocative privacy and copyright issues. 

It is clear that responsibility for technological development and implementation of new 

technologies in universities have been allocated to other players by the Federal 

government (and by the constitution). In terms of access, the Council "reconunends" that 



telecornmunication companies provide special rates for educationai institutions (IHAC. 

1995: 63). The govemment also suggests that the CRTC "should allow for licensed 

distribution undertakings to make alternative forms of contributions to programrning by 

way of leaming and training activities" (IHAC, 1995: 63). Ultimately though, the 

govement  places responsibility for development and implementation on provincial and 

territorial governments and univenities. The governrnent advises universities to form 

partnerships with pnvate industry developers of new CITS. Provincial and temtoriai 

govemments are also encouraged by the Federal govemment to collaborate with 

corporate developers and universities to stimulate technological innovation, and to 

fonnulate a Canada wide technology-leaming strategy. 

Although it is difficult to determine influence the Federal govemment will have on the 

new technology and higher education relationship as Federal initiatives are emergent, 

difficult to access and their repercussions are currently largely unidentifiable, it should 

not be assumed that the Federai govement  is idle or that its actions will not be positive 

or far-reaching. The Federai govemment might contribute to this relationship by 

"brokering" high level negotiations between telecommunications policy, industrial 

development policy and higher education policy. 

2.1.2 Canadian Provincial Govemments. 

As education has traditionally been placed under provincial jurisdiction, the provincial 

and territorial governments may potentially have a significant role the technology and 

higher education relationship. Responsibility for technological development, 

implementation, curriculum re-design, funding, and regional collaboration has been 

placed, to some extent, on the provincial governments. Provincial funding for 

technological innovation in universities is lirnited as governments are 'rightening their 

money belts." Both federal and provincial governments are attempting to make leaming 

more efficient and cost-effective through the use of technology --- not more expensive. 

The point is that provincial budgets for technological innovation in universities may not 

be significant. 



Similar to the perspective conveyed in the IHAC Report, simihr sentiments seem to be 

evoked in provincial government discussion papers which addressing CITS and higher 

education evoke similar sentiments. For example, in "Visions for Change," (1995) the 

Alberta provincial governent motivation for integrating new technology into higher 

education was aiso based primariiy on assumptions about an ernerging information 

economy, the need for a technologicaily literate information workforce and the potentials 

of these educational technologies for cost-effective and expedient teaching and learning. 

In this discussion paper, the Alberta provinciai government also suggested that its 

universities should restructure their institutions to conform to an emerging technological 

revolution. 

The way provincial governments might influence the development and implementation 

procedures of CITS in universities is uncertain. With the exception of a few promising 

provincial initiatives," provincial government discussion papers uffer universities Iittle 

guidance for structuring a technology-based learning and teaching environment in higher 

education. On the other hand, provincial governments may have a significant role in 

fostering the development of educational technologies through the formation of 

collaborative task forces between provincial governments, industry developers and 

universities,"' 

2.1.3 Industry. 

Two types of industry have been identified as important to the relationship behveen 

emerging cornmunication~information technologies and higher education: industry 

involved in developing new educational technologies and the telecornmunication 

industry . 

The most cornmon approach to technological deveiopment in public institutions or 

private firms (users) is by gaining new technology (information, manufacruring etc.) 

fi-om extemal supplier organizations (Weiss and Bimbaum 1989: 101 5). The roIe of 



these supplier organizations, initially, is to invent a technology and develop it on site 

through research and high fiont-end capital investrnent. The next step involves marketing 

the technology to prospective user organizations. These are the avenues that educational 

technologies might pass through before they are appropriated by universities. Emerging 

CITS related to higher education, developed initially by private sector organizations, 

include hardware such as: micro/main-frame cornputers, interactive audio-visual 

conferencing technologies and desktop-to-desktop formats, and software such as: 

information retrieval search tools, multi-media applications, CD-ROM and Internet 

interfaces, and I-CAI (Interactive Computer Aided Instruction) applications. 

It may be safe to assume developers of ernerging educational technologies would attempt 

to keep the interests of universities in mind during development to the best of their 

abilities. However, the main motive and priority for industry in developing these 

educational technologies is economic gain. For example, industrial marketing techniques 

have been quite successful in af5ecting university appropriation of new technologies. A 

number of book series (EDUCOM) and joumals (Educational Technology, Cornputers In 

Schools) sponsored by large technology corporations (IBM and Apple) herald the 

potentials of new technologies to the teaching and learning process. Generally speaking, 

these conclusions about the eficacy of new technologies in education are not supported 

by consistent and thorough research in educational settings. 

Next, the forthcoming decisions made within the telecornmunications industry 

surrounding the carriage and transmission of communication and information 

technologies and services may have implications for the emerging technology and higher 

education relationship. According to Richard Barras (1990), one technical barrier to the 

widespread difision of CITS in society is the lack of a suitable technological 

infrastructure providing the capacity to carry a large number of interactive services linked 

at homes, businesses and public institutions such as univenities. It is still uncertain what 

technical form such an infi.astnicture will take and who will be the prime convergence 

carrier." As Richard Barras points out, progress towards the installation of this 



infrastructure "requires far more than just technical feasibiiity, it is also a question of 

telecommunications organization and regdation, capital funding and political strategy 

@ g  2 1 8). 

The solidification of a telecomrnunication infrastructure might have effects on the 

appropriation and up-take of information technologies in universities. For example, the 

installation of a high capacity technological infi.astructure linking a variety of nodes, 

would probably make access to information services quicker, easier and more extensive. 

A stabilized infrastructure may also allow the controlling telecomrnunication Company to 

oEer considerably lower rates to educational institutions for such services. 

2.1.4 Canadian Universities. 

The most important player involved in the relationship between emerging technologies 

and higher education is the university. Universities are consumers of emerging 

communication and information technologies and services. We cm already identi@ areas 

of higher education that are being enhanced or transformed by the utilization of CITS. 

For exarnple, research and scholanhip are being enhanced through access to new 

information search and retrieval technologies. New technologies are also transforming 

instruction in medical training, scientific modeling, distance learning, and traditional style 

courses. 

However, technological change is likely going to be a challenge for universities. 

Traditionally, the university has not had to function as a cohesive unit. Disciplines and 

departments have generally kept to themselves. As a result, technological change in 

universities may be difficult to manage. For instance, if there is littie communication 

between disciplines and departrnents surrounding technological change and 

implementation procedures, knowiedge sharîng is less likely; time and resources are 

bound to be wasted, and interest among professon and administrators will probably 

remain sporadic. 



The previous discussion has provided a bnef look at the players and issues that might be 

involved in the higher education and emerging technology relationship, As this 

relationship is still in embryonic stages, and the ways each of these factions and factors 

may shape this situation remain highIy speculative. Also, there are no comprehensive 

empirical case studies that have looked at the relationship between emerging CITS, 

higher education, governments and industry. However, 1 feel codident in stating the 

following points. The first is that universities are undoubtedly under pressure to embrace 

technology change. Anthony Picciano (1994) argues: "High profile policy statements 

and decisions by national and local leaders have infiuenced high technology acquisition 

in educational institutions" @g. 88). Secondly, the appropriation of CITS by universities 

seems to be increasing. 

2.2 Discourse Surrounding Higher Education and Emerging CITS. 

A plethora of literature has surfaced over the 1st  haif decade withn the universities 

speculating on the role of ernerging CITS in higher education. This literature, referred to 

generally as "Emerging Technology and Higher Education" can be categorized into two 

approaches: deterministic and critical. A survey of this discourse provides insight into 

the ways procedures for development and implementation of CITS are currently 

conceptualized and managed. 

2.2.1. The Deterministic Approach. 

Technological determinhm has been the most cornmon approach to the study of 

technology and society. Thus, it is not surprising to fmd that this approach characterizes 

the mainstream of "Emerging Technology and Higher Education" discourse. Underlying 

much of this deterministic discourse is an urgency to keep Pace with technology, as if 

technology is a self propelling force that somehow develops outside of society's grasp; 

impinging on our world in mysterious ways. The following discussion will highlight 

some of the most cornrnon themes and assurnptions that comprise the deterministic 

approach to emerging CITS related to higher education. 



Withn the body of works that convey the deteministic approach to new technology and 

higher education is a tendency to prioritize the definition of technology as product. Much 

of this lirerature offers lengthy descriptions of new CITS related to higher education and 

focuses on the potentials of these technologies to the teaching and leaming process. For 

example, Landow (1992) and Nelson and Pdurnbo (1992) argue that hypermedia 

systems, which allow the user to redefme the structure and content of educational 

material, are expected to revolutionize the way students read, write and leam. Other 

authors contend that information technologies such as computer-mediated- 

communication (Barker 1994), electronic publishing (Kelly 1993), intelligent tutoring 

systems (Stahmer 1993), groupware (Gay and Grosz-Ngate 1994) and video-conferencing 

are converging to produce virtual cIassrooms. Donald Barker (1994) anticipates that 

these cyberspace "meeting places" will empower students and faculty to work together, 

share knowledge, and instantly access vast amounts of information @g. 163). Often 

ignored by the deterrninist view is the definition of educational technology as the 

"process of doing." As Adrian Kershaw (1996) argues, rnany CIT enthusiasts tend to 

focus on the means of change rather than the end, on the technology itself rather than the 

process by which these new technologies are integrated into systems of higher education. 

The deterministic perspective also reinforces the notion that universities must conform to 

the pressures of its extemai environment or face extinction. Donald Barker, a strong 

proponent of new educational technologies, exemplifies this view in his warning to 

universities: "Administrators who ignore the implications of these technologicai trends 

[in wider society] risk the very existence of their institutions" (1994; 155). 

Another assurnption central to the deterministic approach is that these emerging 

technologies are transforming the traditional roles of professors and students. It is 

assumed that these transfomations will produce a more effective teaching and learning 

process. Petruk and Popowich (1993) argue that professors will forsake their roles as 

sources of information and become leaning coaches; teaching students how to becorne 

more effective learners and better managers of their own learning. However, critics like 



Leavy and Wallace (1994) maintain that additional research is needed with respect to 

understanding the relationship between leaming and technology before such statements 

can be made with conviction. 

A survey of the deterministic approach to the relationship between emerging CITS and 

higher education reveals a lack of concem for pedagogy. For instance, there is a common 

assumption implicit in this view that mere exposure to new technologies by students 

would produce educational benefits. Many of these deterministic assumptions about the 

role of CITS in higher education' have been recently challenged by a body of critical 

works. 

2.2.2. The Critical Approach. 

The critical approach, based on the works of many authors dedicated to the socially and 

pedagogically accountable integration of new technology in higher education, challenge 

many assumptions of the detemiinistic perspective. For example, the deterministic 

perspective suggests that CITS have had a significantly positive impact on higher 

education. The critical perspective, however, maintains that only a small minority of 

professors and students (at the moment) quali@ as competent users of these new 

technologies. Further, the criticai perspective argues that consistent conclusions 

regarding the effectiveness and contribution of emerging CITS to the teaching and 

leaming process are not significant. These are just a few of the concems that have 

spurred a body of literature which takes a critical position on the relationship between 

new technology and higher education. 

In contrast to the deterministic approach, the criticai camp prioritizes the definition of 

technology as process. Process includes the users of the technology (students, professors 

and support and administration staff) as well as the method by which new technologies 

are integrated into higher education. Many authors, such as Picciano (1 994), regret that 

the pressures on universities to utilize technology have outweighed implementation 



problems, and the need for fm evidence of any specific educational validity. 

The critical perspective does not deny the potential benefits emerging CITS can offer 

higher education, but these authors insist that cntical reflection and planning must be 

applied to the integration of CITS in university curriculum. The critical perspective also 

understands that technologicd change in universities is necessary in order to meet the 

changes occurring in wider society, but not at the expense of a quality education. 

Anthony Picciano(l994) argues that "a new technology which depersonalizes edocation. 

which simply improves record-keeping, or which separates students fiom professors, is 

unacceptable" (pg. 99). 

Teresa Harrison and Timothy Stephen (1 992) have determined, then, that the remaining 

questions concern how best use CITS to further the scholarly and educational objectives 

of academic fields, and how to get started with the design and irnplementation of new 

technologies in university settings. Although the critical approach offers few decisive 

answers to these questions, the importance of this view lies in its aaempt to outline the 

problems and issues universities should address conceming technological integration, and 

its mandate to enhance the procedures of development and implementation for CITS in 

higher education. The first step the critical perspective advocates toward enhancing these 

procedures is to conceptualize technology transfer as a broader process. James Eisele and 

Mary Ellin Eisele (1 990) have captured this sentiment in the following statement: 

Rather than encouraging the continued acquisition of hardware and 
software, we advocate slowing down the Pace in order to ensure the time 
for careful analysis and planning for the use of appropriate technologies 
which reflect the definition of technology as both product and 
process.. .This definition refers to the entire process of planning, 
development, implementation and evaluation as a systematic process (pg. 
7) 



In order to conceptualize technology as both product and process requires a detailed 

outline of issues specific to the emerging technology and higher education process. The 

following are some issues the cntical perspective has outlined with respect to CITS 

development and implementation. 

ln terms of technological development, the critical perspective has observed that 

universities often encounter problems as a result of inappropriate software applications. 

Rebecca Leavy and Mildred Wallace (1994) attribute the lack of qudity hardware and 

software to the fact that industry developers ofien da not have the requisite pedagogical 

knowledge to construct appropriate applications. Subsequently, Anna Stahrner (1993) 

has found professors that have to invest a lot of tirne and effort to integrate purchased 

materials into their cuniculums. In order to close the gap between industry development 

and university needs, Leavy and Wallace (1994) suggest that universities take steps to 

understand the educational-industrial complex currently forming, and to attempt ways to 

affect on-going two way communication between suppliers and their institutions. 

However, Leavy and Wallace (1994) regret that no research study has been designed to 

test the impact of the partnership on any of the entities involved. Further, they argue that 

no studies or measures have been attempted to enhance the partnership between industry 

developers and university institutions. 

The critical position has also identified a number of pressing implementation issues that 

universities must address in order to achieve a more pedagogically accountable 

integration of emerging CITS in higher education. One issue involves the need for 

effective means of evaluating new technologies at the moment of adoption. Betty Collis 

and Ron Anderson (1994) have argued, for example, that the successfùl up-take of new 

technologies relies in part on the development of valid and reliable procedures to assess 

student interaction with these technologies. Anna Stamher (1993) projects that 

evaiuation will not only be crucial to determine pedagogical soundness, but will be 

integral to econornic assessrnent as data on usage, cost and pricing for the new generation 

of Iearning technologies is currently lirnited. However, these authors do not identifi how 

evaluations should be carried out in university contexts. 



Other implementation issues that must be considered, according to some of these authors, 

concem systematic planning and organizational restmcturing. Eisele and Eisele ( 1990) 

maintain that using technology effectively requires a broad and systematic approach to 

the management of that technology. Stahmer (1993) has deterrnined that where 

institutions have introduced new technologies in a systematic fashion, staff typically 

leamed the necessary skills through experience and, over time, become supportive of 

change. Yet, systematic planning must include a concerted effort and cornmitment to 

organizational restnicturing before technological change can be accomplished in 

universities. However, the criticai perspective offers no advice about how systematic 

pIanning or organizational restmcturing might be carried out. 

2.3 Situating and Defining the Research Focus. 

The remainder of this thesis takes as its starting point the issues, concerns and ideas 

offered by the critical approach to the relationship between emerging CITS and higher 

education. The critical perspective is aware of the need for universities to "get up to 

speed" with new CITS in order to meet the changes occurring in wider society. At the 

same tirne, it recognizes that universities are still in the business of educating individuals 

and stirnulating critical thought. The critical approach aiso recognizes the potentials of 

CITS to research endeavors and educational objectives, but realizes that universities still 

do not fuIly understand the relationship between these new technologies and higher 

education. 

Through this particular understanding of the current university situation, the critical 

perspective raised a nurnber of important issues about how universities might begin 

deaiing with emerging CITS from wider perspective than Say the deteministic take. The 

critical position identified a set of problems universities seem to be experiencing in their 

engagement with emerging technologies. One problem concems the lack of quaiity and 



user friendly hardware and software appropriate for higher education objectives. This 

problem is perceived as a developmental issue. A developrnentai solution, according to 

some of these authors, would entai1 university collaboration with the producers of these 

technologies, where universities could define their educational needs and provide the 

requisite pedagogical knowledge for technological design. Another problem targeted 

concems the confusion about how emerging technologies might enhance teaching, 

learning and scholarship. In order to achieve a clearer understanding of the relationship 

between new technologies and higher education, some authors insist that universities 

cary out consistent and comprehensive research on related CITS and establish 

procedures for evduation. Other problems universities experience with emerging CITS 

involve faculty and student access to the technologies, user competency and technical 

support. Some suggest that universities restructure their institutions in order to 

accommodate the up-take of emerging CITS. Research, evaluation and organizational 

restnicturing are perceived as implementation issues. Some authors suggest that 

ameliorating these kinds of problems would require an broad-based approach to CITS 

integration in higher education. Others suggest that such an approach should have the 

breadth to consider al1 phases of technological change fiom development to 

implementation; and have the depth to consider both the technologies (product) and the 

network of social relations (process) internai and extemal to the university. 

The remaining challenge for the cntical position is how universities might begin to think 

about and practice these recommendations. This thesis aims to address this challenge by 

extending these existing ideas and adding some new assumptions. First, 1 take the point 

that in order for Canadian universities meet the new technological and economic changes 

occurring in wider society and to enhance teaching, learning and scholarship in higher 

education, they would require a comprehensive strategy for CITS integration which 

conceptualizes technological change as a broad and complex process and considers the 

technical and social aspects of the organization. 1 also assume that there is a need for 

universities to engage in organizational restnicturing, evaluation and research with 

respect to emerging CITS. The first goal then will be to retrieve existing literatures that 



could inform a planning strategy for CITS integration in universities that can speak to the 

processes of development and implementation. 

However, 1 believe it presurnptuous to assume that universities could negotiate CITS 

integration effectively without identifjkg the organizational dynamics, social 

relationships and issues that currently exist as a result of CITS appropriation and up-take. 

It would also bc beneficial for universities to acknowledge the ernergent factions and 

factors that might shape and influence CITS development and implementation processes; 

unique to a given university context. The assumption here is that an understanding of 

their current context would act as the referent fiom which to fashion an appropriate 

university technological strategy. This assumption rationalizes my search for a 

research program that could help universities map out and understand their existing 

relationship with CITS and the processes that have contoured this relationship. 

Provided that universities could gain a sufficient understanding of their current 

relationship with ernerging CITS, find an appropriate framework to guide technological 

change and could obtain more conclusive data about CITS through evaluations, how then 

might this information be turned into knowledge that informs fùture shaping of CITS in 

higher education and future criteria for CITS development, implementation and 

institutionai restnicturing? My assumption is that this would require a normative 

framework which could show universities how to organize their communication and 

social process in order to stimulate organizational leaming and reflexivity about CITS 

integration. Such a framework which appreciates the complexity and contingency of 

social/technical relationship in an organization is the third eiement sought in this thesis. 

The following review of Innovation and Management of Technological Change 

literatures offers the private sector experience with technological appropriation and up- 



take. The purpose of the review is to define the kinds of technological change strategies 

private sector organizations have adopted to managing technoiogical change in their 

organizations. 

2.4 Innovation Studies and the Management of Technological Change Literature. 

According to the critical perspective, comprehensive suategies for technological change 

in universities are stili oniy in conceptual stages. The goal of th is  section is to elucidate 

the ideas and strategies fiom other sectors of society which approach technological 

innovation, management and change fiom a more holistic perspective. These ideas and 

strategies can be found in "Innovation Studies" and the "Management of Technological 

Change" literature. ïhese literatures focus on private sector firms and organizations, 

where the primary motivation for technological management and change is economic 

suntival and gain. The literatures do not speak directly to public service institutions like 

the university or the particular issues involved in managing products which have a strong 

knowledge base or important social and cultural value. Further, the technologies these 

literatures refer to are not only emerging CITS, but manufacturing technologies as well. 

Nonetheless, these literatures stilI may have much to offer public institutions. 

In an era of politicai, economic and technological upheaval, the vanguard private sector 

has had to l e m  many fast and hard lessons in order to survive. Technological change 

and management have become integral to business success. The point is that public 

service institutions might take these Lessons and strategies and apply them generally to 

their own attempts at technological management and change without having to reinvent 

the wheel. 

From those authors that held a critical perspective on the relationshp between CITS and 

higher education, 1 elucidated a number of issues they felt should be considered with 

respect to CITS development and implementation. 1 have turned their "programmatic" 

statements about these issues into the following questions: How can technological 



change be conceptualized as a broad process? How might procedures for developing 

ClTS in universities be informed? How rnight procedures for implementing CITS in 

universities be informed? In the next section, 1 wilt organize the literature review 

around these questions. 

2.4.1 Holistic Views of Technological Innovation, Management and Change: 
Product and Process. 

The critical perspective on emerging technologies and higher education advances the 

view that technological innovation, management and change should be conceptualized as 

a broad process. For example, authors such as Eisele and Eisele (1990) advocate slowing 

down the Pace of CIT acquisition in order to ensure time for analysis and planning that 

reflects the definition of technology as both product and process. "Innovation Studies" 

and the "Management of Technological Change" literature recognize the importance of 

this definition for thinking about and practicing technological change. For the sake of 

simplification, the literatures from which the authors and works are drawn will not be 

distinguished, as the differences between "Innovation Studies" and "Management of 

Technological Change" Iiterature are not relevant to this inquiry. 

As pointed out in the "Ernerging Technology and Higher Education" literature review, 

there seems to be two different approaches to conceptualizing the integration of new 

technologies in universities. This first is referred to as the deterministic perspective 

which pnoritized the technology. The second approach, referred to as the cntical 

perspective, tends to prioritize the social (users, and social aspects of the institution). 

Authors that have looked at strategies for technological change in private sector firms and 

organizations have found that strategies which either priontize the technical or the social 

are ineffective. Authors have deterrnined that strategies which integrate both the social 

and the techrucal are far more practical. 

Yassin Sankar, in his book Management of Technological Change (1991), isolates and 

discusses these three kinds of technological strategies that can be applied to 



organizations. Sankar begins by arguing that when organizations are faced with 

technological change, the organization (specificaliy its managers) "must modifi 

organizational designs and plans for an appropriate response" @g. 142). This response, 

he suggests, is informed by a functional technological strategy which combines technical 

change and social change. 

What Sankar refers to as "traditional approaches" c m  be associated with the deterministic 

approach outlined earlier in this chapter. Sankar finds that traditionai approaches "ofien 

ignore the personal needs of the people who carry out the work and are so oriented 

toward the efficiency of the technological subsystem that critical aspects of the social 

system may be ignored" @g. 143). On the other hand, Sankar criticizes -'behavioral or 

psychological" approaches (which favour the social) because they tend to give 

insufficient attention to the operation of the technical system. 

The functional technological strategy Sankar advocates is called the "sociotechnical" 

approach. This approach takes a holistic perspective and emphases al1 at once human 

needs, values, expectations, organizational culture, and technical issues when 

implementing technological change (pg. 143). Sankar suggests that private sector 

functional strategies are defined by a set of interrelated decisions that define the business 

unit's posture toward financial, technological and marketing issues @g. 142). A 

comprehensive functional strategy for technological change in universities then would 

have to include interrelated issues such as pedagogy, the marketability of the education, 

technology and the perceptions of the people who work for and attend the institution. 

The advantage of such a systems approach (socio-technical) according to Sankar is that it 

c m  be adapted to almost any organization and remains open to "continual improvement 

and revision on the basis of increased experience with it in actuai change situation" (pg. 

143). 

Tornatzky and Fleischer (1990) corne to similar conclusions about technological 

strategies for organizations, but articulate and name these strategies slightly difFerently in 

their book The Process of Technological Innovation. Technological strategies that favour 



technicd issues are referred to by the authors as L'technocentric" perspectives. Tornatzky 

and Fleischer find that technocentric change is driven by capacity and availability, rather 

than user needs @g. 206). The technocentric approach is very similar to the 

technologically deterministic perspective conveyed by many authors who discuss the 

integration of CITS in higher education. Tornatzky and Fleischer argue that the 

technocentric perspective becomes ineffective during the implementation of a technoiogy 

because barriers such as resistance to change are treated as simple random noise in the 

system that has no systematic basis @g. 207). 

in hast complete contrast to the technocentric perspective, Tornatzky and Fleischer 

find that the "sociocentric" point of view focuses almost explicitly on the organizational 

and social setting of technological change (pg. 207). The main emphasis of the 

sociocentric approach is on how to make organizations more flexible, humanistic and 

receptive to change. In this sense, "it c m  be seen as a mirror image of the technocentric 

perspective in that the sociocentric perspective assumes that the technology aimost does 

not matter at ail'' @g. 208). 

Like Sankar, Tornatzky and Fleischer çee the need for an integrated conception of 

technological management. In their words, "one that spans the foci and perspectives of 

the technical sciences and the social and behavioral sciences - so important to a complete 

understanding of this phenomenon" (pg. 209). The authors find the elements of such an 

integrated approach in the systems design approach; onginating from two inteIIectua1 

traditions: systems life-cycle concepts and socio-technical systems theory. This systems 

design approach is advocated because it understands the characteristics of technological 

management in the context of both the social and technical systems of the organization. 

Tornatzky and Fleischer articulate the special contribution of the systems design 

approach, but realize its lirnits as well: 

Naturally, a better understanding of the total system will enhance the 
organization's ability to predict what the effects will be. Nevertheless, 
technological management and implernentation can be expected to be 
raught with unexpected problerns, due to the dynamism and complexity of 
the interconnections (pg. 21 1). 



It wodd appear that Eisele and Eisele were moving in the nght direction, at least 

conceptuaIly, when they suggested that universities should view technology as both 

product and process when planning for the integration of CITS in higher education. 

Sankar and Tomatzky and Fleischer provide an expanded view as they elevate the notion 

of planning to technological strategy and give breadth to ideas of product and process 

through the approaches of sociotechnicai and systems design. The point is that these 

approaches could be usehl to universities in facing technological change because they try 

to integrate social and technical issues, as opposed to prioritizing one or the other. 

Innovation and the Management of Technological Change authors also emphasize the 

complexity and contingency of technological integration and change. 

2.4.2 Technological Development and Innovation in Private Sector Organizations. 

This section will attempt to address the most pressing issues and concems surrounding 

the deveiopment of CITS in higher education as outlined in the critical perspective by 

elucidating the ways private sector authors negotiate sirnilar issues. Recdl that one 

developmental concern for universities seems to be aquiring appropriate and quality 

technoIogies for teaching, leaming and information handling. 

The successful development of technology according to "Imovation Studies" and the 

"Management of Technological Change" li terature, relies on many factors. First, these 

literatures suggest that the developmental relationship between the suppliers of the 

technology and the user organizations is crucial. At this point it is usehl to distinguish 

between the invention and innovation stages in the development process of a technology. 

Invention cm be defined as the discovery of a technology by the supplier industry and 

innovation can be defined as the adoption and use of a technology by the user 

environment. 



Weiss and Birnbaum (1989) argue that the strategic problem for users is to understand 

how this complex developmental process is organized, and how the firm c m  obtain 

access to and possibly influence the process of innovation over tirne. In order to do this, 

the authors determine that the organization m u t  maintain continuous communication 

with the supplier; in effect, build an infrastructure that supports inter-organizational 

technology transfer. This infrastructure is based on "ground rules" for interaction 

between users and inventors and a cornmitment to a CO-operative long-term focused 

process. Weiss and Birnbaum project that the resulting incremental changes in 

technology can be viewed as progressive technological change (pg. 1 0 19). 

Sarah Slaughter (1993) in her study of technological innovation supports these 

conclusions, and has determined that successful innovation requires a "de facto" design 

partnership between suppliers and users. She demonstrates that users are in a better 

position to reconfigure the technology to meet their needs after appropriation because 

they have the relevant experience built upon their acquired leaming and knowledge in the 

user environment which create innovations that significantly differ h m  those produced 

by suppliers. Many tirnes this reconfiguration requires that the technology be sent back 

to suppliers where the appropriate changes can be made. Slaughter finds that such a de 

facto design partnership, which allows for the continual up-grading of a technology, "rnay 

not only respond to user requirements more exactly but may also reduce the time required 

by suppliers to cycle products through successive design stages'' (pg.93). 

University institutions currently grappling with technological change may benefit fiom 

these kinds of studies. As mentioned, many comrnunication and information software 

applications purchased by universities are difficult and time-consuming to integrate into 

teaching and leaming processes because suppliers do not have the requisite pedagogical 

knowledge and cm never fully anticipate user needs. A solution to this problem could be 

the construction of a CO-operative partnership between universities and industry based on 

an infrastructure of continuous comrnunication and common objectives. 



2.43 Technological Implementation in Private Sector Organizations. 

Many critical authors addressing the implementation of new ClTS in settings of higher 

education have emphasized the need for strategic implernentational planning based on the 

creation of measures for organizational restnicturing and evaluation. "Innovation 

Studies" and the "Management of Technological Change" literature may provide 

universities with insight on these kinds of implementation issues. 

Tornatzky and Fleischer (1990) have found through research and expenence that 

implementation is neither trivial or easy: 

The complexity of the activities and the necessity of overcoming the 
inevitable inertia of both people and organizations make this step in the 
innovation process the most difficult - both in terms of the number of 
problems to be solved and the sheer amount of work to be done (pg. 230). 

However, the difficulty and complexity of implementation should not deter organizations 

from creating measures and strategies to manage this process. Authors who have 

researched private sector organizations found that organizations which approached 

implementation proactively and began thinking about it prior to technological adoption 

found the process less confbsing and more effective. 

Weiss and Bimbaum ( 1 989) advocate addressing the implementation of technological 

change through fonnally planned strategies. Sankar ( 1  99 1 )  supports this view. Sankar 

defines the implementation of technology in organizations as a complex process which 

requires some kind of conceptual framework to guide it." The following discussion 

addressing organizational restructuring and evaluation, the important ingredients of 

such a framework, has been pieced together fiom a variety of implementation models. 

Organizational Restructuring. 

Leonard-Barton (1988) posits that the structure of an organization interacts organically 

with technology, that is, technology disrupts and reforms the organizational fabric; often 



in fairly unpredictable and situation-specific ways. She argues that the initial 

implementation stage, where a technology is passed fiom the supplier and introduced into 

the user environment, is especially critical. A process of adaptation occurs at this point 

because the technology usually never fits perfectly into the user environrnent - resulting 

in technological misalignrnent. Traditionally, literature relevant to implementation has 

focused either on what can be done to the technology to adjust it to its environment or 

what is done to the organization by the technology. Leonard-Barton takes a cross- 

disciplinary stance in suggesting that initial implementation is best viewed as a process of 

mutual adaptation: both the re-invention of the technology and the simultaneous 

adaptation of the organization. 

This process of mutual adaptation, Leonard-Barton argues. requires that managers 

recognize and assume responsibility for both the technical and organizational change. 

Similarly, Sankar suggests rnapping out the functions of the manager in the various stages 

of the implementation process. Leonard-Barton also argues that mutual adaptation 

should occur at different levels in the organization. In general these levels, ranging fiom 

upper management to workers most intimately involved with the technology, have been 

grouped together and termed the "user environrnent." Thus, if the implementation of a 

technology effects al1 levels of an organization, the organization must restructure various 

leveis to accommodate technological change (Leonard-Barton, 1988). 

Patricia Meyers(l990) has suggested that organizational restmcturing includes a certain 

amount of organizational (re)leaming, alterations to information and personnel flow, and 

the installment of feedback mechanisms. Meyers argues that to meet the challenge of 

technological acceleration, organizations must "leam faster and more effectively because 

the most successful innovative organizations are also high performance learning 

systems" (pg. 97). This leaming is non-linear in the sense that future actions depart 

significantly fiom past procedures and noms. Meyers contends that high performance 

leaming systems "self-organize" when three prior conditions are met: requisite variety 

(complexity in one system is required to control complexity in another); self-reflection 

and modification; and an un-restricting but well thought out pre-design structure. 



Tomatzky and Fleischer contend that 

technological implementation requires 

redesigning an organization in preparation for 

planning "boundary management." Boundary 

management involves the movement of information and people across intemal 

organizational boundaries, between departments and work-groups. Boundary 

management also entails moving information and people across extemal boundaries, for 

exampie, back to industry suppliers. This concept is comparable to Sankar's (1991) 

notion of feed-back rnechanisms or loops which "permit various parts of the organization 

and work flow to adjust to other parts and segments" (pg. 177). Sankar also argues that 

feedback facilitates organizational leaming and growth. 

Evaluation. 

Just as implementation processes have to be designed at various levels in an organization, 

Leonard-Barton suggests that the evahation of a new technology must also include a 

variety of organizational levels. If vertical evaluation is crucial, Sankar maintains that 

honzontd evduation is also important. Sankar's positions is that for an innovation to be 

effectively assessed, evaluation must occur at four points: ''technological, behavioral 

(attitudes, perceptions, motivation), structural (complexity, formaiization, centralization), 

and process (job desigdworkflow, information flow, pattern of power distribution, 

management style)" (pg. 3 16). 

Further, evaluation should be seen as a slow, detailed and comprehensive task. Plomp 

and Van der Akker suggest that an innovation has to be introduced and evaluated in such 

a way which maxirnizes clarity through defining specific components and implementing 

them incrementally (1987: xxxiv). Tomatzky and Fleischer contend that evaluation 

requires user input at great length and these inputs should be described in great detail. 

2.5 Addressing the Research Question through the Private Sector Experience. 

This section considers how the private sector experience with technological change could 

inform a strategy for CITS change in settings of higher education. A crucial factor in the 



success of vanguard private sector organizations is their proficiency in managing 

technological change. Although the rationale to invest in technology for the private 

sector may be more straightforward than for universities, a review of Innovation Studies 

and Management of Technological Change literature conveys the complexity of 

technological change in any organization. It can be argued that the contribution of 

private sector experience with technological change for universities is a recognition that 

technological change in any f o m  requires a multiplex strategy for such a complex task. 

The critical approach to the relationship between emerging CITS and higher education 

argues that universities should institute comprehensive development, implementation, 

evaluation and organizational restructuring mechanisms for CITS integration. The 

private sector experience validates this argument and outlines a number of development 

and implementation issues that organizations should consider when faced with 

technological change. In order to stimulate technological innovation appropnate to the 

user environment, Innovation and Management of Technological Change literanires 

suggest continuous communication with the initial developers; supported by an inter- 

organizational technology transfer infrastructure. The purpose of such a partnership is 

because it is expected that users have the experience and knowledge to shape the 

technology according to their needs. 

In terms of irnplementation, the literatures advocate that organizations develop a formal 

strategy guided by a conceptual framework. One aspect of this framework concerns 

organizational restnicturing; where it has been found rnost beneficial to adapt both the 

technology and the organization simultaneously. Mutual adaptation should occur at any 

level of the organization influenced by the new technology. In order to achieve this, the 

literatue suggests mapping out management fùnctions at various stages and levels of the 

implementation process. The managers make decisions based on the information they 

receive which should be stimuiated through the creation of feed-back mechanisms and 



boundary management. Another aspect of this framework concerns evaluation. 

According to the literature, technological evaluation should be perceived as a detailed and 

comprehensive task where the technology is implemented and improved incrementaily 

through defining specific evaluative objectives. Further, evaluation should occur at 

vertical and horizontal levels of the organization; considering technological, behavioural, 

structural and process dimensions. Although the mechanisms for development and 

implementation c m  be described separately, the Innovation and Maragement of 

Technological Change perspective advises that technological development and 

implementation in an organization should be conceptualized and managed as a single, 

fluid, non-linear and serendipitous process that considers simultaneously the social and 

technical elernents of technological change. 

1 argue that Innovation Studies and the Management of Technological Change literature 

have the potential to inform processes of CITS change in univenities. Again, the most 

valuable contribution of the private sector experience with technological change for 

universities is that it validates the critical position's assumption that appropriate 

procedures for developing, implementing and evaluating new technologies in an 

organization are crucial for successful technological adoption and use. This validation of 

critical position's concems should trigger universities to the importance of creating these 

procedures in their own institutions. This contribution should not be understated or 

ignored. 

The private sector experience may also contribute practically in infoming a university 

strategy for CITS integration in higher education. It can be argued that the private 

experience can address the planning component of this strategy. For example, the 

Innovation and Management of Technological Change literatures promote a planning 

strategy with the breadth to encompass al1 phases of technological change and the depth 

to address both social and technical aspects. The literatures can open up for universities 



the meaning of "social aspects" (what the critical position temed "process") to include 

not just the individuals in the institution but also their needs. values and expectations and 

organizational culture. Further, private sector organizations have found it important to 

define the interrelated functiond elements of the organization that will interact 

"organically" with the technology. The interrelated fùnctional elements universities 

could define might include pedagogy, objectives for higher education and scholarship, the 

marketability of the education(s) and institutional networking. The literatures c m  also 

extend an analysis of development, implementation, evaluation and organizational 

restructuring and cm offer universities a set of experiences to guide their own planning 

stategies with respect to these issues. As comprehensive strategies for technologicai 

change in universities are still only in conceptual stages, an acknowledgrnent of the 

pnvate sector experience may at least provide universities a more precise language and 

method for CITS integration in higher education. 

Although Innovation Studies and Management of Technological Change literature may 

assist universities in developing certain generic structurai mechanisrns for CITS 

integration, 1 have argued that universities would still require an understanding of its 

current organizational context in order to adapt these mechanisms to their own 

institutions. The university context wil1 be much different from a private organization. 

For example, the private sector literature speaks to organizations who are experienced 

with large scale technological appropriation where their organizational structures are 

already hardwired for technological change to some extent. The structure of authority in 

private organizations can be characterized generally a cornmand/control hierarchy, with 

well defined levels of management. Arguably this structure would allow a fairly 

organized and easily plotted strategy for technological appropriation and up-take. Added 

to this, private organizations tend to transfer in one technology, or a set of closely related 

technologies, at a tirne which would allow innovation, organizational restnicturing and 

evaluation to be more focused. With oniy one variable, the organization could determine 

quite easily how the technology and the organization interact. Finally, private 

organizations usually have a good sense of why the technology is brought in, how it 



might enhance their business objectives, and which components of the organization the 

technology wilI influence. 

Universities will have a much different experience when integrating emerging CITS. For 

instance, instead of functioning on a strictly cornmand~control basis, the structure of 

authority in universities functions much like a feudal system. The president of a 

university cm be likened to the position of the king, central administrators to dukes, 

deans to barons, department and support service heads to lords, and of course faculty. 

staff and students to serfs. And actually the university is much more cornplex."' 

Although feudal kingdoms and universities function as one system, each position and part 

has a unique pace, set of priorities and budget. This combined with the fact that 

universities are not particularly experienced with large-scale technological change and are 

not hardwired with cohesive management leveis for this form of changev'" will make 

CITS integration more difficult than in private organizations. Further, universities are 

also having to negotiate the integration of a plethora of communication technologies, 

information technologies and related systems al1 at once; which are being adapted to a 

variety of different disciplines, services and infrastructures; with objectives and 

implications ranging from teaching and learning to scholarship to interhtra institutional 

networking. 

These are relativeIy obvious observations that would lead one to suggest that universities 

would have quite a task ahead of them if they were to adapt the strategies articulated by 

Innovation and Management of Technological Change literatures into their own 

institutions. Beyond this, however, 1 maintain that it would be difficult for universities to 

adapt these strategies for technological development, organizational restructuring and 

evaluation in settings of higher education because they do not have a sufficient grasp on 

their current situation with CITS. For instance, 1 argue that it would be difficult and 

disadvantageous to create a strategy for CITS development when there is no clear 

understanding how and where it is already happening in the university. The same goes 

for devising strategies for organizational restructuring and evaluation. 1 argue that it 

would be sirnpler and more effective to determine what kinds of institutional re- 



organization has already occurred with the influx of CITS and how, why and which 

technologies are being evaluated and what we have learned through the evaluations 

before creating more comprehensive restnicturing and evaluative measures. 

Authors such as Wiess and Bimbaurn, Tomatzky and Fleischer, and Leonard-Barton have 

al1 suggested that it is important for organizations to be aware of its current dynamics. 

Perhaps these authors assume that private organizations will already have a sufficient 

awareness of their relationship to technology to engage technological change efficiently. 

or that they obtain the necessary research tools. It is interesting, however. that Innovation 

and Management of Technological Change literanires identifi the importance of the 

"socio-technical" approach to management strategies and not to a research strategy. In 

technology studies, the socio-technical approach has been developed as a research 

methodology for the purpose of understanding the relationship between the social and the 

technical in society. As there seems to be a need for universities to understand and define 

the relationship between the social and the technical in settings of higher education, it 

might be useful to review the socio-technical research methodology and determine if it 

could inform the processes of CITS development and implementation in universities. 

This will be the goal of the following chapter. 

Before moving on, 1 would like to raise one final point. Throughout the private sector 

literature, the unpredictability and contingency of technological change was discussed. It 

was advised that the establishment of feedback mechanisms within an organization for 

information and communication flow can help organitations manage such uncertainty. 

Again, an organization wouid have to understand their context well enough to know 

where to weave in these mechanisms. The point 1 would like to make, however, is that 

the authors did not make explicit how an organization might organize their network of 

social relations in order to stimulate organizational leaming and refiexivity. 



C W T E R  TWO ENDNOTES 

The allocation of a large federal grant to Simon Fraser University exemplifies this point. 
Other universities applied for this grant, including the University of Calgary and McGill 
University's submission entitled TBL.CA (1 995). It is the contention of several members 
involved in creating the TBL.CA document that their submission did not receive the 
funding because it was more focused on researching the efficacy of emerging CITS to 
instruction and leaming processes than on using the funding for technological 
appropriation - which was the mandate of the SFU submission. 

" Although the New Brunswick provincial govemment is not able to provide its public 
schools and post-secondary institutions with extensive monetary support for the 
integration of CITS in higher education, it has played an active role in brokering in-kind 
support (technology, lower telecommunications rates) for its educational institutions fiom 
industry corporations and telecommunication cornpanies. Also, the Alberta provincial 
govemment is providing monetary support for the integration of CITS in its post- 
secondary institutions in the fonn of Learning Enhancement Envelopes. At the same 
time, Alberta's discussion paper called "Visions for Change" (1 995) conveys the same 
kinds of technologically deterministic assurnptions about the new technology and higher 
education relationship found in the IHAC Report. Furthemore, "Visions for Change" 
does not provide Alberta colleges and universities with a clear vision about the direction 
this relationship should take in the future. 

"' For example, in the spring of 1997, the Alberta provincial Chief Information Officer 
will meet with industry and select mernbers of the University of Calgary and the 
University of Alberta to discuss possibilities for collaboration between the provincial 
government, industry and universities. The idea is that universities could provide 
industry and govemment with graduate level education pertaining to the social, political, 
technological and economic impacts of CITS on society for its employees. The 
provincial govemment and industry could provide universities with content for these 
programs, as well as monetary and in-kind support. 

'* The possible foms convergence will take are, for exarnple: ISDN lines, wireless 
satellite transmission, cable or telephone infrastructures. Convergence carriers then could 
be telephone or cable cornpanies. 

These assumptions have persisted since the first widespread introduction of cornputers 
in higher education, circa mid 1970's. 

"l It should be noted that frameworks of technological implementation are only meant to 
guide implementation. Implicit in these frameworks are an appreciation for contingency. 



"' In many ways the rnornentum in a university is participatory, even though there are 
forrns of accountability and merit review mechanisms. Because of this, CITS 
development and implementation may actually turn out to be more successful and 
spontaneous than in the private sector. K. Pavitt and W. Walker (1976) have argued that 
a style of management that is "organic" and "participatory" rather than "hierarchicai" and 
"authoritarian" tends to produce more effective technological change. 

""' There are exceptions. Some universities have already begun to create positions in their 
universities called "managers of technological change." 



CHAPTER TIfREE: 

The Socio- Techinicnl Apptuach. 

The previous chapter began by situating the relationship between emerging CITS and 

higher education within a larger social context as conveyed by a common set of public 

discourses. This exercise surveyed the potential involvement of governments. industry 

and universities in the emerging technology and higher education relationship. 

Involvement included rhetorical influence, monetary and technical support, and the 

formation of new partnerships. Through this exercise concem was raised about how such 

involvements might relate to the integration of new CITS in settings of higher education. 

Part MO reviewed the current academic response to this relationship represented by two 

quite different perspectives: the deterministic and cntical. The deterministic perspective 

gave little attention to processes of integration. In contrat, the critical perspective was 

characterized by the concem it expressed for current processes of developing new 

educational technologies and implementing them in university institutions. The cntical 

response reified and gave clarity to my own concems about these processes. The 

argumentative strength of these critical considerations coupled with the underlying 

motivations of these authors to maintain a standard of educationd quality in an emergent 

academic revolution justified my search for avenues that might enhance processes of 

development and implementation. 

The first step in search of these avenues led to a review of Technological Innovation and 

Management of Technological Change literatures. The rational for this review was to 

discover how private sector organizations and finns approach technological 

appropriation; whether processes of development and implementation are central to these 

approaches, and if private sector experiences and discourses are germane to the current 

technology and higher education relationship. Although the approach to technological 



appropriation in private sectors is predominately defined by economic considerations, the 

amount and kind of attention paid to innovation and implementation issues by firms 

relates directly to their economic and technological success. It was found that the 

suggestions made by the criticai perspective within the "Emerging Technology and 

Higher Education" literature paralleled many of the conclusions expressed within the 

"Imovation and Management of Technological Change" literatures. 

In terms of effective technological development, for example, the critical perspective 

argues for increased communication and cooperation between industry and universities in 

order to create more appropriate educational software applications and technologies. 

Research on technological development for private sector f m s  concludes that successfùl 

innovation requires "de facto" design partnerships between users and suppliers based on 

the formation of an infrastructure that supports inter-organizational technology transfer. 

Recall that many critical authors addressing the implementation of new CITS in settings 

of higher education have emphasized the need for strategic implementational planning 

based on the creation of measures for organizational restnicturing and evaiuation. Private 

sector research, again, provided support for these critical assurnptions. 

Yet, does such an &mation of critical considerations by other literatures dlow one to 

conclude that university administrators and professors could simply take the scholarship 

and experience of private sector organizations as a template to structure procedures for 

developing and implementing new CITS in their own institutions? I argue that such a 

conclusion would oversimpli@ the issues universities are currently facing. At this point 

research fiom private sectors may be valuable in alerting universities to the importance of 

addressing processes of CIT development and implementation - but is not relevant 

enough to the unique dynamic evolving around curent technological integration in 

university institutions. 

As there is no clear understanding of how this unique technological integration is 

developing in universities (due to the ernergent and ad hoc nature of this integration), an 



appropriate methodologicd step would attempt to demystiQ this dynamic. A 

consideration of how processes of CITS development and irnplementation in higher 

education couid be enhanced requires an understanding of current processes. Thus, the 

original assurnption remains: idonning processes of CITS developrnent and 

implementation in higher education relies in part on finding ways to access and 

understand the specific and current aspects of the emerging CITS and higher education 

relationship, and also on seeking avenues that might assist universities in addressing 

development and implementation more critically. 1 submit that the research orientations 

found in "technology studies" might provide guidance in this respect. 

In an earlier discussion, 1 suggested that one research framework used by many 

Innovation Studies and Management of Technological Change authors to guide their 

research was the Socio-Technical approach. However, my review of innovation and 

Management of Technological Change literatures did not make explicit what the Socio- 

Technical approach entails. This chapter will address what the Socio-Technical approach 

is and how it can be used to understand technological development and its integration in a 

social organization. 

Chapter Organizer. 

The Socio-technical approach can be characterized as an empiricai/historical research 

program formulated to understand the complex relations between technology and society. 

It is hoped that socio-technical studies will provide an appropriate analytic approach and 

methodology to access and understand those current aspects of the emerging technology 

and higher education relationship specific to my case study. 

The chapter is divided into two sections. ïhe first section will overview the Socio- 

technical Studies literature; highlighting the approach and its three distinct but related 

research methods. An attempt will be made to present the approach and methods as 

articulated by the authors. At the end of each sub-section the value of the approaches will 



be summarized and a mdimentary critique will be offered. Section two will consider how 

the Socio-Technical approach can be used to guide my case study research. 

3.1. Socio-Technical Studies. 

3.1.1. The Socio-Technical Approach. 

The Socio-Technicai approach, a study of technology, juxtaposes itself against traditional 

technology studies. Trevor J. Pinch and Wiebe E. Bijker (1987) group "technology 

studies" into three iiteratures: innovation studies, history of technology and sociology of 

technology. They discuss each literature and explain the unique departure of Socio- 

Technical studies. 

Innovation studies were examined in Chapter Two. Innovation studies can be 

characterized as the search for successful conditions for technological innovation in 

private sector fms. These conditions include economic factors, research and 

development, and management and marketing issues (Pinch and Bijker, 1987). As Socio- 

Technical studies prioritize the social dimensions of technology, Pinch and Bijker have 

found economic analysis of technological innovation an insuficient fiamework to ground 

the Socio-Technical perspective. For exarnple, Pinch and Bijker argue that innovation 

studies do not take into account the social content of technological innovation. 

According to Pinch and Bijker, this is the reason for innovation studies' linear 

representation of technological evolution. 

Pinch and Bijker have also found the history of technology insufficient for building a 

social constructivist view of technology. Their fust criticism is that "historiographies of 

technology" are not concemed with identifLing overall patterns for technological 

development; only particularities in specific historic moments. Second, Pinch and Bijker 

criticize the history of technology for its lack of discussion about "failed" technologies 

(those that were invented but never developed or appropriated to any extent), which leads 

one to assume that "the success of an artifact is an cxplanation of its subsequent 

development" (Pinch and Bijker, 1987). For a sociological theory of technology, 



according the Pinch and Bijker, the success of an artifact is precisely what needs to be 

explained (Pinch and Bij ker, 1 987). 

The third body of literature, what Pinch and Bijker refer to as "sociology of technology," 

cornes doser to conceptualizing techoIogy as a sociai constnict. The sociology of 

technology draws on ideas developed in the history and sociology of science. Mulkay 

(1979), for exarnple, counters the notion that technology is exempt fiom socioIogical 

analysis because it is the product of privileged scientific knowledge. One long-standing 

assumption about the science-technology relationship is that science discovers knowledge 

and technology applies that knowledge (Pinch and Bijker, 1987). This implies that 

technology is dependent on science for both its application and creation. First Mulkay 

makes the point that technology is not simply a straight-forward application of 

technology - a point Pinch and Bijker readily support. Mulkay then adds that it is 

possible for a successful application of technology to be based on a faulty scientific 

claim. AIthough Pinch and Bijker concur, they argue that the success of a technology is 

still Left unexplained. They seek the adoption of a perspective that understands 

technology, as well as science, as socially constmcted. 

For Pinch and Bijker then, innovation studies, the history of technology, and previous 

attempts at forming a sociology of technology have not provided promising starting 

points for considering the relationship between technology and society. The study of 

scientific controversies within the sociology of scientific knowledge, however, provide 

the foundation of Pinch and Bijker's "Social Construction of Technology" (SCOT) 

schema. This will be explored in the SCOT section. 

Pinch and Bijker's SCOT schema is only one of three Socio-technical research 

frameworks, Systems Metaphor and Actor-Network (the other Socio-Technical 

schemata) position themselves in relation to the SCOT perspective. 1 would like to note 

that Pinch and Bijker's literature review of technology studies, and their placement of 

Socio-Technical studies within it, provides the only explication of Socio-Technical's 



relationship and divergence fkom other traditions of technology study. 1 argue that this 

explication is not comprehensive. Although Pinch and Bijker's positioning of the Socio- 

Technical approach within predominant traditions of technology study may be adequate, 

the appropriation of other intellectual traditions (for example, General Systems Theory 

and Phenornenological perspectives) in Socio-Technical studies are not made explicit. 

The appropriation of epistemologically Loaded concepts, without an acknowledgment of 

their historicai usages and htellectual roots, causes the Socio-Technical re-application of 

these concepts in new contexts to be ill-defined and convoluted. At the end of the SCOT, 

Systems Metaphor and Actor-Network sections, 1 will attempt to identify some of these 

tendencies. 1 feel that the roots of some Socio-Technical concepts are important to, at 

least, acknowledge as 1 will be usinp many to address my research question. 

Another issue 1 would like to raise before retuming to the objectives of the Socio- 

Technical approach concems the extemal rendering of the Socio-Technical studies. 

Socio-Technical studies have been referred to in other literatures, but no extensive 

criticism and commentary of Socio-Technical approaches currently exist. Again, at the 

end of each section, t will offer some critique. As the aim of my thesis is not to develop a 

Socio-Technical critique, 1 would like to avoid serious digressions. Some of my insights 

will be strictly out of scholarly interest; others will justiQ my re-design of several Socio- 

Technical research techniques for purposes of addressing my research question. 

Although criticism and commentary of the Socio-Technical approach is lacking in a 

wider sense, the intemal rendering of the Socio-Technical approach by its authors is 

abundant. 

The Socio-technical approach to the study of technology and society can be charactenzed 

al1 at once as an extension of traditional "technology studies;" as a parallel to the 

twentieth century epistemological tuming-point that emphasizes cornplexity and 

uncertainty, and a desire to eventuaily extend its academic approach into the realrn of 

social practice. 



Traditionaily, technology studies have prioritized either an economic or historical 

analysis. One important criticism the Socio-Technical perspective makes of innovation 

studies and the history of technology is their lack of anaiysis for "failed" technologies. 

This preoccupation with "successful" technologies contributes a view of technological 

development as a linear, aimost inevitable, process. Another important criticism is that 

traditional technology studies do not account for the social content or construction of 

technology. The Socio-Technical perspective argues that the success of a technology 

should be explained (rather than assumed) through the identification of key social 

relations that influence and shape technological development and appropriation. 

The mandate of Socio-Technical studies to account for the myriad of social factors which 

influence technological evolution has an important epistemological implication. The 

Socio-Technicd approach embodies a critique of technological determinism. 

Deterministic approaches give the impression that technological evolution is detached 

From society by an independent force and logic enveloped in the technology itself. 

Socio-technical studies have exposed this notion erroneous as "the charactenstics of a 

particular society play a major role in the development and appropriation of certain 

technologies" (Mackenzie and Wajcman, 1985). For the Mackenzie and Wajcman, such 

a realization has meant that research should not only focus on the "impact" of 

technological change on society. but also should explore what is shaping the technology 

that is having "effects." 

It should be stressed that the Socio-Technical project to demystiQ the relationship 

between technology and society through the identification of social, economic, political 

and technical influences should not be seen as an attempt to constnict or reconslnict 

reality. For example, as with any project that attempts to map society, interpretation and 

the epistemic vantage point will influence the rendering. The approach is aware of the 

limitations of its own analysis in interpreting reality - reflected in this statement by 

Thomas Hughes: 



Although the evolution of a technology follows fiom the social choices 
that inform it ... it would be an error to assume that in having exposed the 
choices, we can simply deduce the rest of reality fiom them. Reality 
cannot be extrapolated from the intentions that underlie the technology 
any more than fiom the technology itself (Hughes in Mackenzie and 
Wajcman, 1985). 

However, the appeai of the Socio-Technicai perspective can be defined as its astute 

appreciation for uncertainty, complexity and the dynarnics of change and continuity. We 

see appreciation for these concepts as a twentieth century epistemological phenomenon, 

found at the apex of many disciplinary analyses (quantum physics, post-structurdism, 

sociology). Moreover, just because our "maps" cannot ever truly reflect reality does not 

mean that they cannot be usehl. Socio-Technical studies are a multi-plexing of different 

narratives, which are usehl to understand how individuais and groups understand 

technology, and through this, how these individuais and groups have come to influence 

its evolution in society. 

The Socio-Technicai anaiysis, then, is preferable to traditional types of anaiysis for its 

heightened account of the "content" of technological development and appropriation and 

its appreciation for contingency and complexity. But the Socio-techcal approach also 

articulates more practical aspirations beyond refining its Socio-technical mapping 

techniques. At what 1 like to cal1 the horizons of the Socio-technical approach there is a 

desire for this kind of analysts to eventually inform society's practice and application of 

technology. As Bijker explains, authors contributing to the Socio-technical project were 

sociopoliticai activists in the seventies who took a detour into academia in order to help 

devise new ways to tbink about the development of technology and its relationship with 

society (Bijker, 1995). Although socio-technical authors are confident that their analytic 

project will contribute rnuch to the understanding of technology and society, their 

appreciation of contingency and complexity makes them apprehensive in determining that 

social shaping is easy, if at al1 possible. 

3.1.2. The General Socio-Technical Methodology. 



The cluster of Socio-Technical approaches consists of three distinct but related methods 

for anaiyzing the technology/society relationship: Social Constniction of Technology , 

Systems Metaphor and Actor-Network. It is possible to identi@ certain cornmonalities 

and consistencies arnong the three methods that maintain a continuity to the approach. 

Each method contains within its analysis a narrative component and a rnodeling 

component. The models annotate the narrative as a way of visually simplifying the 

complexity of each story. 

Within the narrative analyses, ail methods share an ernphasis on thick description (Geertz. 

1973). This results in "a wealth of detailed information about the technical, social, 

economic and political aspects of case [technologyl under study" (Bijker, Hughes and 

Pinch, 1987). The authors access the information through a combination of personal 

interviews, extensive historical research and participant observation. In generai, the 

methodology used to pinpoint key social relations influencing the shaping of technology 

is an empiricai/historical research approach (Mackenzie and Wajcman, 1985). 

In order to avoid the asymmetrical and Iinear form of andysis dominant in traditional 

types of technology studies, Socio-Technical scholarshrp explores both successful and 

failed technologies. Similady, Socio-Technical models avoid linear representations and 

convey two-dimensional and muti-directional representations. Asyrnmetrical narratives 

and visual representations avoid the mideading notion, as Ferguson notes, 

that the whole history of technological development [and appropriation] 
had followed in orderly or rational path, as though today's world was the 
precise goal toward which al1 decisions, made since the beginning of 
history, were consciously directed (Ferguson, 1974 quoted in Bijker, 
1995). 

These features define the general methodology of the Socio-Technicai approach. 

Understanding the various analytical contributions of Socio-Technical literature, with 

respect to mapping techniques, terms and concepts, requires a separate examination of 

Social Construction, Systems Metaphor and Actor-Network rnethods. Although each 



methodological trend emphasizes its own narrative and modeling technique, often in 

juxtaposition with the others, the trends should not be seen as incommensurable. 

The following sub-sections will attempt to highlight only the most important features of 

each method. For simpiification, 1 will omit many details and try to avoid the less 

relevant intemal critiques. For the moment, each method will be outlined as articulated 

by the authors until section three where the relevance of the Socio-Technical approach to 

the research question will be hypothesized.' 

3.1.3. The Social Construction of Technology Method. 

The articles "The Social Construction of Facts and Artifacts: Or How the Sociology of 

Science and the Sociology of Technology Might Benefit Each Other" in The Social 

Construction of Technological Systems by Trevor J. Pinch and Wiebe E. Bijker (1987) 

and the conclusion of Wiebe Bijker's most recent book OfBicycles. Bakelites. and Bulbs: 

Toward a Theory of Sociotechnical Change (1995) called "The Politics of Sociotechnical 

Change" gives a good sense of the social constnictivist (or SCOT: the Social 

Construction of Technology) research program. The first article, by Pinch and Bijker. 

defines the conceptual roots of SCOT and shows the application of the research approach 

through an empirical case snidy. The later article, by Bijker, explores the possibility of 

elevating the micro research program into theoreticai domains and considers more 

normative uses for the Socio-Technicd initiative. 

SCOT and the Sociology of Scientific Knowledge. 

The wider concepnial roots of the SCOT research program stem fiom the sociology of 

science, or the sociology of scientific knowledge (SSK). One line of argumentation 

elucidated fiom recent sociology of scientific knowledge discourse, signaled as important 

to the SCOT approach, concems the construction of scientific knowledge. It was once a 

popular belief that scientific knowledge was epistemologically privileged as scientists 

couid make definitive a priori claims about what is true or false. The recent influx of 

sociological analysis and research into the arma of "hard sciences" has challenged this 



belief. There has emerged a widespread consensus that scientific knowledge is socially 

constmcted (Pinch and Bijker, 1997). For example, the differing explanations within a 

scientific controversy should be treated relativistically (fiom a social/h.istorical 

perspective) as opposed to relegating claims either essentidly mie or fdse (Pinch and 

Bijker, 1987)." Pinch and Bijker have found this social constnictivist view important to 

their own approach in studying the relationship between science, technology and society. 

SCOT and the Empirical Programme of Relativism. 

A recent development in SSK, referred to as the Empirical Programme of Relativism 

(EPOR), has been identified by the SCOT approach as particularly relevant to its research 

goals. EPOR consists of three methodological stages created by sociologists to 

understand the "content" of the natural sciences as socially constituted (Pinch and Bijker. 

1987). The SCOT approach appropriates the EPOR program as its basic methodological 

fiamework for the study of technological artifacts. The SCOT adaptation and elaboration 

of EPOR results in a sociology of technology. The following paragraphs will briefly 

describe the three stages of EPOR, the SCOT adaptation, and the application of SCOT 

through Pinch and Bijker's famous bicycle case study. 

The first stage of EPOR illustrates the variety of interpretations that can be given to a 

scientific finding within the scientific community. EPOR refers to this as "interpretive 

flexibility." However, the controversy surrounding a scientific finding usually subsides 

as consensus solidifies around a dominant interpretation. The socially constmcted 

process by which one interpretation becomes dominant is affected through '%losure 

mechanisms" in the second EPOR stage. In the third stage, the researcher then relates 

these closure mechanisms (achieved among scientists) to the wider social-cultural milieu 

(Pinch and Bijker, 1987). Pinch and Bijker conclude that state three has not been 

successfully exemplified in SSK studies. 

In the SCOT analysis of technological development and appropriation, the "interpretive 

flexibility" phenornenon is extended to encompass the influential opinions and 



perspectives of al1 relevant social groups. Individuals in relevant social groups, including 

producers, advertisers and consumers, are affiliated through the meanings they give to a 

specific technological artifact. To illustrate the dynamics involved in technological 

developrnent and appropriation, Pinch and Bijker track the evolution of the bicycle using 

SCOT conceptual and modeling tools for their analysis (see diagram 1 ). 

During the 1870's and 1880's: several variations of the bicycle emerged (ie: Ordinary, 

Facile, Club Safety). Pinch and Bijker map these variations visually using a 

multidirectional model to show the relationships between various bicycles. The 

important question the authors ask with respect to this model is why some variants of the 

bicycle disappeared while others survived (Pinch and Bijker, 1987). Akin to the concept 

of closure mechanisms in the second stage of EPOR, Pinch and Bijker define this stage 

of the developmental process as the "selection" moment. The problems and solutions 

attributed to the artifact by relevant social groups during the selection process had the 

effect of producing growing and dirninishing degrees of stabitization of the various 

bicycle artifacts. 

Diagram 1 



This is an amalgarnation of Pinch and Bijker's models representing one variation of an 
artifact (centre), the relevant social groups, and the probIems (indicated by "p") and 

. . . 
solutions (indicated by "s") attributed to the artifact by the relevant social groups."' 

The dynamics between technical artifacts, social groups and the problems and solutions 

presented by the artifacts are described visually through the models. In identieing the 

content of technological developrnent and appropriation, Pinch and Bijker stress the 

importance of relating aspects of power and economic strength to the social groups. For 

instance, during the 1880's it was socially unacceptable for women (identified as a 

separate social group in this case) in dresses to mount the high-wheeled Ordinary version 

of the bicycle. But, through a combination of changing attitudes toward women wearing 

trousers and women becoming identified as an important consumer group by producers, 

women were able to enjoy bicycle riding with the appropriate transformations of the 

artifac t. 

Through rigorous empirical research and detailed descriptions a complex story emerges. 

The story is simplified by non-linear multi-directional models. The value of such models 

is that they preserve and represent the cornplexity and dynamism of technological 

development and appropriation. Further, such models allow syrnmetricai forms of 

analysis including explanations successfül as well as failed technologies. SCOT 

narratives and models identi@ various versions of technological artifacts arnong the 

groups (variation) and the process by which certain artifacts are selected in or out of 

existence (degrees of stabilization). Pinch and Bijker (1987) stress that each story and 

mode1 of technological deveIopment is unique; thus, the function of SCOT analysis and 

modeling is prirnarily heuristic. Heuristic in the sense that the narratives and mappings 

serve as devices for discovering or understanding the socio-technical relationship. 

The elaboration of the EPOR program by the SCOT approach requires further 

clarification. Interpretive flexibility for EPOR suggests that scientific findings are 

socially constmcted and open to a variety of interpretations. For SCOT the concept of 



interpretive flexibility allows the technological artifact to be explained as culturally 

constnicted and interpreted (Pinch and Bijker, 1987). Moreover, SCOT extends the 

meaning of this concept to show that there is also flexibility in how artifacts are designed. 

Next, the second stage of EPOR concerns the mechanisms by which scientific 

controversies subside. For SCOT, closure mechanisms relate to the stabilization of a 

technical artifact. In their analysis, Pinch and Bijker make a distinction between two 

kinds of closure mechanisms. "Rhetorical closure" OCCLUS when the relevant social 

groups perceive that a certain problem has been solved, even if it actually had not. The 

authors conciude that advertisers can contribute to rhetorical closure if they shape the 

meanings that social groups amibute to technical artifacts. The second closure 

mechanism identified by SCOT is "closure by redefinition of the problern." In the 

bicycle story, for example, the introduction of the air tire was aesthetically rejected by 

many important social groups. The air tire "problem" was redefined with the advent of 

bicycle racing - the air tire rneant increased speed. Somehow the air tire began to be seen 

as a positive feature arnong al1 social groups, not because it decreased vibration (the 

producers pitch), but because it increased speed. 

Finally, the third stage of EPOR advocated relating closure mechanisms to the wider 

socio-political milieu. For SCOT this means relating the socially and culturally 

constnicted content of a technological artifact to a wider context. Pinch and Bijker find 

no evidence of this analysis as yet in SSK studies, but are confident the SCOT approach 

successfully address this task: 

Because we have shown how different meanings cm constitute different 

lines of development, SCOT'S descriptive mode1 seems to offer an 

operationalization of the relationship between the wider milieu and the 

actual content of technology (1 987:46). 



The preceding statement provides a usefid segue into the second article 1 survey to 

illustrate the SCOT research initiative. For Bijker in 1995, it seems that this "descriptive 

model" does not provide the scope necessary to relate the content of technology (in 

specific instances) to the wider social milieu. The conclusion of Bijker's rnost recent 

book highlights the current developments in SCOT analysis pertaining to the maturation 

of concepts and the extension of SCOT methodology into theoretical and political reahs.  

The following paragraphs will be devoted to these current developments. 

Inspired by the third stage of EPOR, Bijker introduces the concepts of ''technological 

frame" and "inclusion" to refine the analysis of how the content of a technological artifact 

relates to wider societai contexts. The concept technological frame refers to shared 

meanings a social group attributes to a technological artifact. According to Bijker, the 

technological fiame of a community of technological practitioners encompasses their 

current theones, tacit knowledge, design and method criteria, goals and testing 

procedures. Further, it is composed of the concepts and techniques employed by a 

community in its problem solving; where problem solving includes what counts as a 

problem, the strategies available for solving problems and the requirements a solution has 

to meet (Bijker, 1987). However, the technological fYame refers to any kind of social 

group, not just professional cornmunities. Therefore, technological frame should be 

understood with respect to the technology. rather than as the technologist's fiame (Bijker. 

1987). Second, and arguably most importantly, Bij ker determines that: 

The concept technological frame is intended to apply to the interaction of 
various actors. Thus is not an individual's characteristic, nor the 
characteristic of systems or institutions; kames are located between actors, 
not in the actors or above actors (1 987: 172). 

Bijker (1 995) cautions that this interpretation is not meant to belittle individual 

contributions and commitments, however. it does place individual characteristics in a 

broader context. 

Bijker exemplifies the concept technological fiame through his study of the "Bakelite," 

whjch historicizes the use of plastic by chernical engineers. At one point in his study, 



Bijker (1987) wondered why engineers did not try to rnodiSl a phenol-formaldehyde 

condensation product into a usable plastic - more than a decade afier the condensation 

reaction (between phenol and formaldehyde) had been discovered. Bijker uses the notion 

of technological fiame to address why this condensation product was not turned into a 

usable plastic by chemical engineers before 1886. Bijker speculates that such a 

development did not fit into the engineer's technological fkme at that time because, first, 

the engineers had other priorities; second, chemical theory was not advanced enough to 

cope with phenoI-fonnaidehyde resin and fmally, techniques for molding plastics were 

not comrnonly known. Thus, the wider context of the chemical engineering cornrnunity 

could not produce the requisite technological content necessary to create usable plastics 

fkom this resin. 

Although technological fiames contour interaction of members in a social group, the 

structure and level of those interactions will Vary. Bijker (1995) argues that a 

technological frarne cannot completely define the structure of interactions among 

members because different actors will have different degrees of "incIusionW in the fiame. 

In order to describe the inclusion of an actor in a technologicd frame, the researcher must 

describe their goals, problem-solving strategies, experimental skills, theoretical training 

and then speciS, the extent to which each element rnight retate to the respective elements 

in the technologicd frame (Bijker, 1995). It is also important to note that the degree of 

an actor's inclusion is not static, but can change with the course of events. Further, an 

actor can be a member of various technological frames, thus effecting their contributions 

in al1 fiames. 

With the concepts of technological fiame and inclusion, we see Bijker attempting to 

refine SCOT'S analysis of technological development in society. Although he does not 

show how these concepts might be integrated into the rnulti-directional mode], Bijker 

enhances social constnictivist analysis by highlighting the contingency and complexity of 

technical development through describing how an actor's freedom of choice is limited or 

increased by contextual constraints and alliances. 



In order to generalize beyond individual case studies, Bijker then expands the concepts of 

technological frame and inclusion to "iron some pleats into the searnless web of 

sociotechnology" (Bijker, 1995: 276)." This is an attempt to extend SCOT'S micro 

empirical research program into more theoretical domains by identieing certain 

cornrnonalities among individuai cases. Bijker distinguishes three "configurations" that 

could be defined as cornmon to sociaily constructed processes of technoiogical 

development. This can be characterized as a step toward the historical generalization of 

technological development. 

In the first configuration, a variety of technological innovations emerge. This is because 

there is no dorninating technological frame to guide the interactions. In other words, 

there is no single dominant social group or effective set of vested interests to shape 

innovations (Bijker, 1995). In the second configuration one technoiogical frame is 

dominant. When one ffame dorninates, the problems and solutions actors within that 

frame attribute to the artifact are most influentid, thus, development is stabilized around 

one kind of innovation process. As the artifact becomes more consistently and widely 

used, actors with high inclusion in the frame will generally focus on improving the 

artifact incrementally. In Bijker's third configuration, two or more technological frames 

are important for understanding interactions involving the artifact under study. In this 

configuration closure or stabilization processes tend to be erratic. Thus, rhetorical closure 

mechanisms may be important here in swaying the perceptions (with respect to the 

artifact) of other social groups in other frames. Bijker (1995) argue that the 

"amalgamation of vested interests" is the closure process that often occurs in this 

configuration resulting in doubly conventiond innovations "because they have to lodge 

within both technological frarnes" @g. 279). 

Of course, Bijker is not trying to create a complete and comprehensive theoretical 

fiamework for socio-techical change. These configurations are meant to preface a SCOT 

theoretical fiamework. In Bijker's words, "complexity, for me, implies a challenge to 



develop more adequate conceptual h e w o r k s "  (1995: 275). Certainly, building better 

conceptuai maps wiil enhance our theones and understandings. Bijker reminds his 

colleagues that the original motivation for the social constnictivist project was political, 

not acadernic. Political in the sense that Socio-Technical studies and analysis might 

sorneday infonn society's practical application of technology @olicy frameworks, 

management strategies). Thus, Socio-Technical methods should find practical as well as 

conceptual applications. 

Bijker does not doubt that Socio-Technical scholarship will help yield policy instruments, 

but his goals are emancipatory rather than instrumental. Bijker refers to this normative 

endeavor as a "politics of technology" which wodd "politicize technical choices rather 

than paciQ hem, and would problematize rather than absolve" (1995: 280). He sees the 

Socio-Technical perspective especially suited for this task. This perspective realizes that 

technological evolution is not inevitable -- it understands that things could have been 

otherwise. Further, its analysis has an awareness of the uncertainty, contingency and 

complexity of technological choices and outcornes. 

Although Bijker hopes that social constructivist studies will assist the democratization of 

the socio-technical relationship in society, a paradox emerges. Socio-Technical methods, 

models and studies may not necessarily benefit the less privileged or less powerful 

(Bijker, 1995). These techniques could be appropnated by the powerful to maintain 

power. As such, Bijker's bottom line is this: "1 make a plea for combining empirical 

work with theoretical reflection to strengthen the links between academic social 

constructivist studies and politically relevant action" (1995: 290). 

The Value of SCOT. 

SCOT explores the content and evolution of technology as social constmctions. Pinch 

and Bijker's studies show that the problems, solutions and decisions that various groups 

attribute to technology influence its design and up-take. As a result, some technological 

variations succeed while others die out. According to Pinch and Bijker, the meanings 



groups attribute to technology are flexible and dynarnic; shaped by the characteristics of 

1ocaVhistorical contexts, as well as by other group's rhetorical interpretations. Bijker 

argues that these interpretations are a product of a group's technologicd fiame. Bijker 

suggests that the degree to which technological -es and interpretations shape 

technology will depend on their degree of inclusion in technological evolution. And the 

degree of a frames' inclusion will depend on the technologicai configuration unique to 

the various stages of a technology's development and up-take. 

SCOT offers a fairly radically socially constructivist anaiysis at micro level of 

technologicd design and appropriation. SCOT is valuable for identifjing the social 

decisions and negotiations invested in specific technologies. The SCOT modeling 

technique simplifies these complex, multi-perspective narratives for concise visual 

understanding of technoIogicd evohtion. The SCOT approach is important 

epistemologically for its inherent critique of technological determinism. 

A SCOT Critique. 

1 take the SCOT approach to task in four ways. First, while it is still fresh in the mind, I 

would like to address Bijker's desire to move Socio-technical studies into politicai and 

practical realms. Bijker suggests that the move into practice should happen through 

elevating the Socio-Technicd ideas into theoretical domains. 1 do not debate the 

importance of connecting empiricaVhistorical analysis with theory for practical 

application. However, it strikes me odd that Bijker has not exploited the most valuable 

sentiment, in my opinion, underlying the Socio-Technicd project that could be usehl for 

informing society's practicai management of technology in society. The whole point of 

the Socio-Technical project seems to be to identie and understand those social elements 

and relations that influence technologicd ddevelopment and up-take. These elernents and 

relations shape technologies and socio-technical ensembles. 

So if we are to recognize that social factors and relations shape technology, should our 

practicai mandate not be to shape technology through shaping those factors and 



relations? 1 see it possible ta use SCOT narratives and models, not just to study those 

technologies already stabilized (like bicycles, bakelites and bulbs), but to inform the 

development and up-take of emerging technologies. I argue that we could use Socio- 

Technical research tools to defme the social context surroundhg an emcrging technology 

in order to influence this social context, which would then influence the technology. 

Existing Socio-Technical studies seem to be pre-occupied with demysifying the social 

content and conditions of entrenched technologies. It is interesting that an approach 

which defines itself by its a priori perspecrive (understanding and studying technological 

evolution as emergent or articufating socio-technicai narratives as if the researcher was at 

the brink of a contingent moment). does not apply its perspective in an emergent context. 

This rendering of the value of the Socio-Technicd project in practical domains will 

define the importance of Socio-Technical narratives and mapping techniques to my 

research question. 

Second, 1 would like to make an epistemological criticism of SCOT. SCOT, and the 

Socio-Technical approach as a whole, have not adequately pushed their theoretical and 

intellectual boundaries. Bijker would agree, but he maintains that the approach is a- 

theoretical. Bijker gives the impression that SSK (EPOR) is the only intellectual basis 

for the SCOT approach. But SCOT is laden with theoretical languages and assumptions 

which are not made explicit. For example, Bijker's notion of technological frame is 

rooted in phenornenologicd discowse ("fiames" is Goffmm). Further, Bijker's multi- 

directional modeIs of technological development and up-take rnay be unique in 

technology studies, but are reminiscent of "evolutionary" modeiing. Finally, the concepts 

"variation" and "seiection" have roots in (neo) Functionalist discourse. SCOT may be 

under-theorized, but it is not a-theoretical. 

Third, I. would like to address the techological detenninism inherent in SCOT: one of 

the most radicalIy socially constnictivist approaches to technological evolution currently 

in existence. Take the bicycle case for example. Bijker begins his analysis with the first 

bicycle variation. Bijker did not address the social conditions and events leading up to 



the bicycle invention or how these conditions and events influenced the subsequent 

bicycle developments. Further, the bicycle (artifact/technology) was placed in the centre 

of the model, as if the technology itself is the change agent. To be fair, the purpose of 

Bijker's study was to show why some variations of the bicycle survived and flourished 

while others "died out." My point here is that it may not always be usefûl to represent a 

socio-technical relationship in this way - especially in an emergent situation where the 

change agents are not necessarily going to be technologies. 

Finally, I am not convinced that Bijker's ideas of technoIogical M e ,  inclusion, or 

technological configurations tmly convey the relationship between the "content" of 

technology and the wider milieu. For example, organizational restraints, economic 

factors and the social interactions or processes by which social groups inieract to 

influence technological development and up-take were not addressed. The Systems 

Metaphor and Actor-Network, however, do discuss these issues - fleshing out the 

relationship between technological evolution and wider social milieus. The fact that 

SCOT, Systems Metaphor and Actor-Network focus on different aspects of the socio- 

technical relationship is the reason I cal1 them fùndarnentally commensurable. It will also 

be my rationale for integrating these Socio-Technical sub-approaches in order to 

formulate a more robust analyticdresearch toolkit for my addressing my thesis question. 

3.1.4 The Systems Metaphor Method. 

A second Socio-technical approach to the study of social factors that shape technological 

change in society can be referred to as the "Systems Metaphor." 1 prefer to cal1 this 

method the Systems Metaphor as opposed to Systems Theory because although this 

method uses aspects of Systems Theory thinking to contour its research program, it is not 

a grand theory - it is a research program. Many refer to this method as the Systems 

Approach. However, 1 fmd this ternis misleading as well. The contributors to this 

rnethod do not make explicit how the use of "system" in the Socio-Technical context 

differs fiom its use in either social science of history. 



This section will explore how Thomas Hughes (1987) and Henk Van den Belt and Arie 

Rip (1987) use higher level socio-technical metaphors and concepts to explore and 

understand the relationship between the social and the technical. The central argument of 

the Systems Metaphor is that technologies are not isolated entities; but rather are parts of 

something larger, parts of a system. 

As Mackenzie and Wajcman (1985) have perceived, the value of Socio-technical research 

results in the increased level of rnagnification and understanding of the social factors that 

shape technology in society. The micro-empirical research program of the SCOT method 

exemplifies this magnification. Yet, even the SCOT program acknowledges that situation 

specific research must be related to broader contexts in order to give fuller meaning to the 

social content of technology. Herein lies the agenda of authors who promote the Systems 

Metaphor research methodology: somewhere between the radical social constructivismv 

of SCOT and broad theories of technological change. 

Thomas Hughes (1987) in his article "The Evolution of Large Technological  s stems"" 
defines the concept of the technological sysfem. Hughes identifies two basic components 

of large technological systems: artifacts and systems builders. An artifact can be 

physicd or nonphysicai. Physical artifacts refer to the technology: hardware, software 

interfaces and transmission lines.'" Non-physical artifacts refer to, for example, 

organizations, law, books and teachinghesearch programs. Hughes defines an artifact as 

a component of the systems if it interacts with and influences other artifacts in 

contributing to the common systems goal (see diagram 2). 

Systerns builders are people such as inventors, scientists, managers and financiers. 

Hughes defines the primary characteristic of a system builders as: 

. .. their ability to constnict or force unity fiom diversity, centralization in 
involves the destruction of alternative systems. (pg. 52). 

This characteristic of the system builder is akin to the selection moment in SCOT 

analysis, where actors make selections among a range of variations to produce degrees of 



technological stability. It is important to note however that Hughes attributes this 

characteristic primarily to individuals on the developmental side; whereas Bijker sees 

developers and appropriaton as important for selection. 

Organizational 
Research Procedures 

Techniques 

s y stem Builders 

Diagram 2 
Hughes provides no visual representation of the relationship between system builders and 
physical and non-physical artifacts. This is my interpretation of a possible relationship 
between a group of technologies, being developed by system builders (people), who 
belong to organizations which could encompass research techniques and organizational 
procedures that might influence the developmental practices of the systems builders. 



Individuals and groups in technological systems have degrees of fieedom not possessed 

by artifacts (Hughes 1987: 54). Using the language of Systems Theory, Hughes explains 

that a crucial function of people in technological systems, besides their development 

roles, "is to complete the feedback loop between system performance and system goal 

and in so doing to correct errors in system performance'"' (1987: 54). However, this 

function is smictured by the cornponents of the system. In other words, technological 

systems are both socially constructed and society shaping (Hughes 1987: 5 1). 

Defining how the systems human beings create, individuaily or collectively, structure the 

degrees of fieedom of human action, and how social systems and human action combine 

to manifest social change, may be the most important and difficult task of social scientists 

in the twentieth century. In Hughes analysis of technological systems, 

The degree of freedom exercised by people in a system ... depends on the 
maturity and size, or the autonomy , of a technological system. . . Large 
systems with hi& momentum tend to exert a soft determinkm on other 
systems, groups and individuals in society (1  987: 54-55). 

But what does Hughes mean by momentum; and how might the concepts systern and 

momentum be usehl for a researcher in studying the contexts of socio-technical change? 

According to Hughes, one important rnethodological step a researcher must do is to 

delimit the level of analysis, or subsystem, of interest in the technological system (see 

diagram). For instance "interacting physical artifacts can be designated a system, or 

physical artifacts plus interacting organizations can be so designated" (Hughes 1 987: 

55). The level of analysis a researcher chooses will necessarily be political and will 

influence the researcher's interpretations.'" The term "level" is used here because Hughes 

perceives systems tending toward a hierarchical structure over time. 

Next, researchers must have a sense of what is a component of the system and what is the 

"environment" of the technological system. In Hughes's defdtion, a component is part 

of a system if it is under the control of the system. Over t h e ,  components are 



incorporated into the system fiom the environment.We environment related to the 

technological system can be broken down into environments that are dependent of the 

system and environments that depend on the system. Hughes explains: 

In neither case is there interaction between the systems and the 
environment, there is simply a one-way influence. Because they are not 
under system control, environmental factors affecting the system should 
not be mistaken for components of the system (1 987: 53). 

In speculating how technological systems, their components and environments interact 

and influence to produce technological evolution, Hughes introduces the metaphor of 

pattern of evoluiion. He argues that modem technological systems tend to evolve in 

accordance with a loosely defmed pattern (1987: 56). Such a pattern is discernible 

through the identification of one or more predorninating activities: invention, 

development, innovation, transfer, growth, cornpetition and consolidation (Hughes 1 987: 

56). A researcher may then want to order and analyze these activities according to the 

kinds of system builders most influential in making decisions during the phases." 

Hughes makes explicit that as a system moves through these activities, this movement is 

not Iinear: the system cm overlap, backtrack and cycle through these activities. If a 

technological system moves successfiilly through these activities, Hughes suggests that 

they acquire momentum. For purposes of this thesis, 1 will highlight only those aspects 

which are important to Hughes concept of rnomentum and which directly address the 

phases of technological development and impiementation. 

If developed successfully, Hughes argues that radical inventions can culminate in 

technological systems and "development is the phase in which the social construction of 

technology becomes clear" (1987: 62). During development, the i ~ o v a t i o n  is laden with 

econornic, political and social characteristics that will allow it to function in new 

environments. This process can also occur after the technology has been appropriated by 

its user environment. Like Leonard-Barton (1988) Hughes argues that technology 

transfer into the appropriation environment, when an innovation is emergent, provides the 

user environment an increased opportunity to shape the technology to its needs. Hughes 



discusses an episode drawn fom the early history of the transformer to exemplifi 

successful technological adaptation. The first transformer was developed in Britain. As 

such, the transformer was endowed with characteristics which reflected British elecfnc 

lighting legislation (Hughes, 1987). Successful adaptation occurred when the transformer 

was transferred into the Hungarian context, where it was redesigned to reflect Hungarian 

electricai legislation (Hughes, 1987). For technological transfer in my situation, Hughes 

stresses the importance of flexible modes of transfer on the part of both developers and 

appropriators. Flexible modes of transfer increase the probability of successful adoption. 

which contributes to the momentum of a technological system. 

During development and/or transfer reverse salients emerge. A reverse salient is a set of 

critical problems that need to be corrected with respect to the technology. A reverse 

salient may occur when one technological component in a technological system fdls 

behind or becomes out of synch with the others. For example, if electrical system 

engineers changed the charactenstics of a generator to improve its efficiency, then other 

components in the system may need to have their characteristics altered to function with 

the new generator (Hughes, 1987). If the problems cm be arneliorated, momentum 

resumes. If the reverse salient cannot be corrected within the context of an existing 

system, Hughes argues that "the problern becomes a radical one; the solution of which 

rnay bring a new and competing system" (Hughes 1987: 75). In the case that a reverse 

salient cannot be corrected, momentum decreases. 

Hughes prefers metaphors such as pattern of evolution and momenturn as they suggest a 

tendency to ~ a v e l  or break. In large technological systems, patterns of evolution and 

the inertia of momentum can either be aided or impeded by a delicate combination of 

system structure and social action. Hughes articulates the appropriateness of the concept 

momentum to socio-technical analysis: 

Momentum does not contradict the doctrine of social construction of 
technology, and it does not support the erroneous belief in technological 
determinism. The metaphor encompasses both structural factors and 
contingent events (1 987: 80). 



This often evasive interplay between structural factors and contingent events is precisely 

the theme of Henk Van den Belt and Arie Rip's (1987) article "The Nelon-Winter-Dosi 

Mode1 and Synthetic Dye Chemistry." In their attempt to understand the phenornenon of 

technological change, Van den Belt and Rip appropriate the particular insights and ideas 

of recent theories of technological innovationwi deveioped by Nelson and Winter (1 982) 

and Dosi (1984). The combination of these theories is referred to âs the Nelon-Winter- 

Dosi model. Van den Belt and Rip take certain aspects of this mode1 and merge them 

with their own perspectives to form a Systems Metaphor style of socio-technical analysis. 

For an empirical illustration of their analytic fiamework they form a case study; drawing 

on historical materiais pertaining to late nineteenth century synthetic dye chemistry. 

Ignoring those aspects formulated specifically for economists, Van den Belt and Rip 

isolate and extend the sociological aspects of the model that rnight be useful to 

researchers interested in social studies of technology. These aspects, informed by 

evolutionary thinking, concern "the dynamics of technological development (described in 

terms of 'technological paradigms' and 'technological trajectories'), its 'social iocus.' and 

the interaction with 'selection environmentsl(Van den Belt and Rip, 1987). 

Van den Belt and Rip deem the value of the Nelson-Winter-Dosi mode1 as its ability to 

understand a delicate balance between the structure of choices in a technologicai system 

and the heurism (trial and error, serendipity) of social action. First, the authors explain 

how Nelson and Winter's approach is an improvement over the mainstream 

"neoclassical" approach to technological change in economic theories of fim behaviour. 

Nelson and Winter (1982) criticize the neoclassicd approach for its assumption that the 

choices a finn makes are informed by a well-defined set of production possibilities - are 

the result of a perfect raüondity. Neo-classical economic theories of the firm, for 

exarnple, tended to view the choices make by firms with respect to technological 

innovation as deliberate (aiways thinking attentively about each decision) and well- 



infurmed (having foresight about outcornes). Nelson and Winter use the concepts 

routines and search routines to counter these views. 

Inspired by evolutionary thinking, Nelson and Winter descnbe the dynamics of firm 

behaviour as contoured by loosely structured clusters of routines - where actions tend to 

be more habitua1 than deliberate. Routines are like the "genetic make-up" of the 

organization (Van den Belt and Rip 1987: 137). These routines provide direction for 

"ways of doing things" and decision-making. Decisions about technological 

development are further contoured by what Dosi (1984) cails technological regimes or 

paradigms: referring to the beliefs or goals of a cornrnunity of practitioners. Bijker's 

concept of rechnulugical fiame attempts to defrne these same kinds of professionai 

cognitive parameters. 

Noting the difference between evolutionary biology the evolution of technology, 

however, Nelson and Winter criticize neoclassical theory for its assumption that the 

results of innovation can be predicted. Unlike the selections made in biologicai 

environrnents, selections made in social environments, through search routines, are more 

uncertain due to human (social) creativity and synthesis. Thus, the uncertainty inherent 

in technological innovation must be acknowledged. 

After outlining the Nelson-Winter-Dosi approach to technological change, Van den Belt 

and Rip offer their own perspectives on the nature of search processes and the interaction 

with selection environments pertaining to technological development. Although Van den 

Belt and Rip want to respect the heuristic and uncertain nature of the selection process in 

technological development, they want to draw attention to other kinds of social variables 

that might contour technical innovation. Within the general parameters of a 

technological paradigm, extraordinary (sometimes unexpected) technicai innovations can 

be made. Borrowed fiorn Kuhn, Van den Belt and Rip refer to such an achievement as an 

exemplar . 



But how the exemplar will develop, if at dl, and if the cluster of successfil heuristics that 

led up to the achievement will lead to a new technological paradigm (ways of doing 

things) is influenced by what Van den Belt and Rip call a cultural matni of 
... 

expectations. "" 

In Van den Belt and Rip's (1987) words: 

there have to be expectations about the success of continuing work within 
this cluster of heuristics - expectations that must be embedded in the 
subculture of the technical practitioners and others involved in the 
development (pg. 140) . . . [and]. . . when the promise of success largely 
substitutes for real, practicai success (that is, when heuristics can become 
''successful" by the simple fact of being accepted in the subculture of 
technical practitioners), the heuristic power of a technological paradigm 
may be illusory @g. 141). 

To illustrate this cultural matrix of expectations, Van den Belt and Rip explain how an 

exemplar achievement in dye making transformed the technological paradigm of textile 

dyeing to a new technological paradigm characterized by synthetic dyeing. A confluence 

of positive expecîations about the new dyeing procedures by chemisa and consumers led 

to a range of new innovations (dye colours and procedures), giving rise to this new 

technological paradigm. With this came new venues for developing these new 

innovations: test departments and application research. Van den Belt and Rip call these 

test departments and application research a nexus between the path the innovations would 

take and selection environments: "a concrete institutionaiization (and thus stabilization) 

of their interaction (1987: pg. 146). They also show how patent laws formed a nexus 

which shaped synthetic dye innovations. 

The Value of Systems Metaphor. 

One way to articulate the value of the Systems Metaphor method is to compare its 

anaiysis of technological development and up-take with SCOT. The methods prefer 

different units of analysis. The SCOT method prefers to track technological change 

through the problems and solutions attributed to an artifact by social groups. This 

provides a very situation specific and local account; prioritizing the social influences in 

its explication of technological evolution. On the other hand, the Systems Metaphor 



method prefers a more elevated analysis; where technological development is explained 

through an understanding of the social structures that surround social groups. 

Where SCOT acknowiedges surrounding social structures in its analysis, it is still quite 

socially detenninistic. For example, those structures were not important enough to 

include in the bicycle rnodel. Systems Metaphor analysis prioritizes surrounding social 

structures in its visual representations, and to a certain extent in its narrative anaiysis. In 

the analysis, however, social and "stnicturai" influences smke a balance; making for a 

more comprehensive explication of those factors that shape technology in society. For 

exarnple, Systems Metaphor acknowledges the "extra degrees of fieedom" or agency of 

human actors that artifacts or social stnictures do not possess. But, the degree of fieedom 

exercised by people or groups (with respect to technological decision making), according 

to the Systems Metaphor approach, is contoured by surrounding social smctures or 

factors such as organizational routines or research techniques. 

A Systems Metaphor Critique. 

The first criticism 1 make of the Systems Metaphor, mentioned earlier, concerns its use of 

concepts without defining their original uses and contexts. Terms such as system and 

environment have been used and defined extensively in General Systems Theory and 

historical analysis. Van den Belt and Rip use the concept of routine without 

acknowledging its genealogy inside phenornenological and ethnornethodological 

writings. Although the Socio-Technical approach makes clear the de finition of these 

concepts in socio-technical contexts, it would be useful to practice good scholarship by 

explicating the intellectual roots and usages of theoretically loaded concepts and terms. 

As in SCOT, Systems Metaphor models tend to be technology centred. For some 

research inquiries, this type of mode1 is appropriate. SCOT and Systerns Metaphor have 

not considered other uses for their models other than representing the content of already 

successful or failed technologies. In section two of this chapter I will describe how these 

models could be used to understand the relationship between the social and technical in 



an emergenf context (university) with a grouping of technologies (CITS). AIthough the 

SCOT and Systems Metaphor approaches have not considered the use of their models and 

narratives in this way, 1 feel that they have potential in lhis respect. Moreover, 1 believe 

that SCOT and Systems Metaphor would condone this kind of operationalization of their 

approaches. First, Socio-Technical authors have expressed a desire to see their 

approaches inforxn society's use of technology in a practical marner. Second, the authors 

have stressed the heuristic function of their models and narratives. The next Socio- 

Technical method swveyed, Actor-Network, eludes to the application of its models in 

ernergent contexts. 

3.1.5 The Actor-Network Method. 

Surveying the finai Socio-technical method to studying technologicai change, it will not 

be the level of analysis that distinguishes Actor-Network from the other methods - it will 

be Actor-Network's unique interpretation, synthesis and display of the factors that shape 

technological change. Two contributions have been seiected to represent the Actor- 

Network method: "Society in the Making: The Study of Technology as a Tool for 

SocioIogical Andysis" by Michel Callon and "Technology and Heterogeneous 

Engineering: The Case of Portuguese Expansion""" by John Law. Callon introduces the 

Actor-Network method and Law M e r  explores the value of the method. 

In the SCOT and Systems Metaphor methods, socid interests and hurnan choices are 

presented as the primary explanation of technological changexv - but techcal ,  economic, 

and political factors are also assurned and described as such. Callon however, questions 

that it is possible or usefiil to make clear cut distinctions the between social, technical, 

econornic or political factors that shape technology. This passage by Callon best 

iilustrates the rationale for such a view: 

Right from the start [of technological development], techical, scientific, 
social, economic, or political considerations have been inextricabiy bound 
up into an organic whole. Such heterogeneity and cornplexity, which 
everyone agrees is present at the end of the process, are not progressively 
introduced dong the way. They are present eorn the beginning. 



Sociological, technoscientific, and econornic analyses are pemanently 
interwoven in a seamless web (Callon 1987: 84). 

Furthemore, Callon argues that social relationships or Society itself should not be given 

special status in mapping or explaining technological change. Callon argues that SCOT 

is far too radicdly socially constructivist in its explication of technological deveiopment 

and up-take. For instance, in the SCOT analysis, the problems, solutions and decisions of 

social groups are the prirnary explanation for the fate or prosperity of a technological 

artifact. RecaIl that Van den Belt and Rip made a similar criticisrn of neo-classical 

economic theories of technological innovation. The Systems Metaphor and Actor- 

Network position is that the choices social actors make are often influenced by, or are a 

product of, surroundhg economic, political, technical or organizational constraints. 

To depict the beterogeneity and complexity of technological evolution, and to elevate the 

inanimate elernents invoived, Cdlon introduces the notion of actor network. An actor 

can be a single entity such as a person, or a complex social entity like an organization. 

An actor c m  also be a single or complex inanimate entity like a technology or an 

economic/political factor. He explains that an actor network is composed of a series of 

heterogeneous elements, animate and inanimate, that have been linked to one another 

over a period of time. This is not meant to suggest, as Calion clarifies, that actor 

networks are predictable or stable: an element can redefine its identity and alter its 

relationship with other elements at any time; which cm result in new elements (Cdlon 

1987: 93). 

Callon defines an actor network as "simultaneously an actor whose activity is networking 

heterogeneous elernents and a network that is able to redefine and transform what it is 

made of' (1 987: 93). In Callon's case study of the development of the electric car (VEL) 

in France during the 19701s, Callon describes the engineers involved in the innovation as 

actors who were fluent in, and could integrate, a number of diverse developmental aspects 

such as technoscientific problems and social issues. Cdlon explains the transfomative 



and dynamic nature of the network through the rnechanisms of simplification and 

juxtaposition. 

Simplification refers to the boundaries or limits that structures the actor's association 

with other actors in the actor network. We might think of this as the range of variation 

potential for interaction. For such a simplification to occur, according to Callon, there 

must be a juxtaposition of actors with other entities in the network. Callon argues that it 

is fiom these juxtapositions that "the associations draw their coherence, consistency, and 

stnicture of relationships that exist between the components that comprise it" (1987: 95). 

Thus there is a continual double process of simplification and juxtaposition occurring in 

an actor network. 

Callon stresses that the relationships, associations and interactions in the actor network 

are cornplex, heterogeneous and varied. The point he rnakes in this respect is thar these 

relatioriships should not be resmcted to sociological categorization only - as the 

"relationships between entities overflow sirnultaneously into al1 kinds of categories" 

(Callon 1987: 95) like power. economics, societal and technoscientific. 

In modeling the dynamics of actor networks, Calion suggests using an m a y  of points and 

lines (see diagram 3). Each point is a network that contains inside it other related 

networks - that rnake up the network represented by the point. The lines show the 

relationships (or bonds) between the networks (points). As networks and their relations 

prone to change over tirne, the mode1 must be updated. Callon explains how change 

effects networks : 

Each modification thus affects not only the elernents of the actor network 
and their relationships but also the networks simplified by each of these 
elements. An actor network is a network of simplified entities that in turn 
are other networks (1987: 96). 
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Diagram 3 
This is an adaptation of Calion's Actor-Network mode1 taken fiom an article he wrote in 
Munaging Technologv in Society (1 995) by Arie Rip, Thomas J. Misa and Johan S c h d W  

For a slightly more transparent rendition of the actor-network method, we can consult 

John Law's paper. Law States the importance of the actor network method in explaining 

how objects and technical practices corne to be stabilized is that it "stresses ( 1 )  the 

heterogeneity of elements involved in technological problern solving, (2) the complexity 

and contingency of the ways in which these elements interrelate, and (3) the way in which 

solutions are forged in situations of conflict" (Law 1987: 1 1 1). 

Law begins with a critique of those methodological orientations, within SCOT and 

Systems Metaphor, which both tend to understate the effect of inanimate factors shaping 

technology in society. Like Callon, although Law appreciates SCOT and Systems 

Metaphor methods for their ability to reved the social aspects of technological 

development and change, he argues that the social should not be represented as "standing 

by itself behind" technological change. Law admits that social aspects are often the 

dominant factor in stimuiating technological growth but he points out that other factors - 

nanual, economic or technical - "may be more obdurate than the social and may resist the 

best efforts of the systems b ~ i l d e ? ~ ~  to reshape them" (1 987: 1 13). And like Callon. Law 

argues that factors are often a combination of economic, social, technical or political 

influences, and therefore should be seen and descnbed as heterogeneous elements. 



Law finds the network the best way to express the interaction between heterogeneous 

elements. The rnost appeaiing feature of Callon's network, for Law, is the way it allows 

technological change to be studied and understood through the conditions and tactics of 

interplay between the elements. Law argues that Socio-technical studies of technology 

should not simply seek out the social as the explanation for the form of technology; 

rather, its mandate should be to discover the force of heterogeneous elements. In Law's 

view: 

Rather than treating, for instance, the social in one way and the scientific 
in another, one seeks instead to follow the fortunes of the network in 
question and consider its problems, the obduracy of the elements involved 
in those problems, and the response of the network as it seeks to solve 
them (1987: 1 14). 

Further, the durability of elements that shape technological change do not reside in one 

category alone - it is often the combination of factors that give a heterogeneous elernent 

its force. 

According to Law, as long as an element "makes its presence felt" it exists as a part of the 

network, and thus shouid be represented in the network. Of course. this presence is felt 

by people, or systems builders. But Law would argue that the special characteristic of 

agency attributed to hurnans should not be over-emphasized. What is important for Law, 

instead, is that human and inanimate elements can influence a network; both are given 

actor status in an actor network. 

Finally, Law stresses that the form and scope of an actor network, and the elements 

represented, will be contingent upon the researcher's focus. Actor networks c m  be 

modeled and analyzed in a variety of different ways. If the focus is on a specific 

relationship or element within a larger context of relations, a particular mode1 will 

emerge. Like Hughes, Law stresses the importance of defining the parameters of the 

actor network being studied. 

The Value of Actor-Network. 



1 made the point earlier that SCOT and Systems Metaphor analysis can be distinguished 

by their levels of analysis: where SCOT pnoritizes the micro interpretations and 

meanings attnbuted to technologies by social groups and Systems Metaphor prefers to 

explain technological developrnent and up-take as influenced by higher level social 

structures fwhich contour social interpretations and decisions) within a technological 

system. Each have their own explanatory benefits. The Actor-Network analysis is again 

different in that it prefers to explain the influences that shape technology through their 

interaction with one another, as opposed to priontizing either the social or non-social 

influences. For example, according to the Actor-network approach, the social is not 

given special status in describing technological evolution in society. Moreover, Actor- 

network authors find it misrepresentative to distinguish social, technical, economic, or 

political factors because they influence one another simultaneously and influence 

technology in complex ways. 

However, 1 see Actor-Nehvork analysis beneficial for its exploration of the relationship 

between humans. technologies and heterogeneous elements (which make up the actor- 

network) at a given moment in time and context - and how this relational dimension 

shapes technological development and up-take. According to Actor-Network analysis, 

the way an actor-network contours technological evolution depends on the coordination 

of interacting elements and actors within it. The Actor-Network approach is unique in 

this respect as the narrative (as weil as the models) tend to be more process-centred as 

opposed to technology-centred; where the referent becomes the dynamic network instead 

of the technology. 

Another appeding aspect of the Actor-netwark approach is that it mentions up-dating its 

models. This has implications for practically applying Socio-Technical analysis in 

ernergent situations. Actor-Network alludes to the possibility that Socio-Technical 

narratives and models could be used to do more than just explain and understand 

previously successful or failcd technologies - they may just have a use in managing the 

changes of emergent technologies. 



An Actor-Network Critique. 

I take Actor-Network analysis to task in one way. My crïticisrn concems Actor- 

network's description of the influential factors that shape technology. 1 feel that it is 

important to recognize that social, technical, economic and political factors are bound up 

together in complex ways, but 1 do not find it particularly useful to piace the social on the 

same level as the non-social or to resist distinguishing and explaining various factors 

separately. Distinguishing and describing factors separately, while identifying their 

complex relationships with one another, and with technology, may provide a more 

transparent understanding. This might make it easier in an emergent situation to address 

these factors. 1 also acknowledge that non-social factors can be obdurate and can make it 

difficult for social actors to subvert their force. But as my interests will concern shaping 

the network that shapes technologies, it may be possible for a revised set of social 

connections to shape the non-social. Or if not, it may be possible to invent different 

options or solutions for technology by altering the coordination of the social groups in a 

network. This is why 1 find SCOT useful for distinguishing social groups, and Systems 

for defining the structures or issues that surround and contour the actions of those groups, 

and Actor-Network for helping to understand the complex relationship between them. 

3.2. Addrcssing the Research Question Through the Socio-Technical Perspective. 

Now that the various methodological dimensions of the Socio-technical approach have 

described, I will make some assumptions about how this research program might be used 

to inform processes of CITS development and implementation in Canadian universities. 1 

will begin by defining the reasons I was initially attracted to the approach. At the same 

time I will outline some the limitations of the approach generally, as well as why the 

Socio-Technical approach cannot be imrnediately adapted to the aims of this thesis. 1 will 

then describe the benefits of the approach and its methods alongside the ways 1 will tailor 

the approach and methods to meet the needs of my research inquiry. Finally 1 will make 



some assumptions about how the Socio-technical research program and my re-design 

might assist univenities in managing CITS change in higher education. 

My initial attraction to the Socio-Technical approach, contoured by a search for ways to 

inform CITS development and implementation processes in universities, was its desire to 

explain and map out the content of technology, or better, the relationship between the 

social and the technical in society. Using an empiricaVhistoricaI research program, 

Socio-tech determines that technology is both socially shaped and society shaping. This 

discovery, 1 believe, has important implications for the university's increasing 

engagement with new communication and information technologies and systems. As 

emerging CITS will transfomi the ways we teach, learn, think, cornmunicate and research 

in higher education, the university will shape the design of CITS and the ways they are 

used. But the ways that CITS will be shaped by the university will depend on why and 

how they approach this technological change. My argument has been that universities 

should desire to shape these new technologies in order to ensure (to a certain degree) a 

pedagogicaily responsible integration, to enhance (not replace) undergraduate and 

graduate teaching, learning and research, and to maintain and increase at once the 

marketability and quality of their degrees. It has also been argued by the critical position, 

and validated by the private sector, that an appropriate technological strategy should be 

devised. 

At the horizons of the approach, Socio-technical writers hope that at some point their 

research methodology cm be used to a assist a concerted social shaping of technology in 

society. Yet writers like Bijker regret that with the "detour into academia" two decades 

ago, the original political and practical agenda of the Socio-technical approach has been 

lost. The detour has been necessary to give substance and grounding to its ideas by 

situating the approach and methodologies among science, technology and sociological 

discounes. In doing so, Socio-technical writers have been able to define and extend their 

unique contribution to our comprehension of technology, society and the complex ways 



they interact. Also, the approach has broadened its analysis of these issues by developing 

sub approaches like SCOT, Systems Metaphor and Actor-Network. 

SCOT is valuable for identi@ing the social decisiofis and negotiations invested in 

technology; which provides a certain explanation of how sorne technological variations 

survive and grow and others die out. The Systems Metaphor fiamework, with its more 

heightened analysis, explores how organizational routines, research techniques and 

cultural expectations contour the social choices which contour the design and up-take of 

technology. Actor Network makes us aware that the social decisions about technology 

are always more complex than would appear, where choices are heterogeneous based on a 

combination of technical, economic, social and political considerations. Actor-Network 

also makes the important observation - an observation which wilI be made crucial to this 

thesis - that alongside the particuiar characteristics of organizations, or research 

techniques, the choices made with respect to technologies are also a product of how the 

social relations are brought together to discuss m d  make decisions about the 

heterogeneous dimensions of technology, and how these venues for interaction are 

stmctured. 

1 would like to restate an episternologicd criticism about the Socio-technical approach 

before moving on. The approach. 1 believe. has not adequately pushed its theoretical and 

intellectual boundaries. Bijker would agree, but he maintains that the approach is a- 

theoretical or under-theorized. My position is that Socio-technical studies are already 

laden with theoretical languages and assumptions which are not make explicit. For 

instance, Socio-tech's appropriation of Systems Theory, Evolutionary Thinking and (neo) 

Functionalist teminology and ideas are biatant but rinarticulated. Although 1 agree with 

Bijker that the Socio-technical approach should move into theoretical domains, 1 argue 

that it should acknowledge those neglected concephial roots. In doing this, the approach 

might more easil y orient itself in theoretical realrns. 



The Socio-Technical desire to move into practical and political realms is the important 

direction for this thesis inquiry. I intend to explore the implications for the Socio- 

Technical research program and methodology as a tool which universities could use to 

inform their engagement with ernerging CITS. More specifically, to infonn the processes 

for CITS development and implementation. The challenge, however, is that Socio- 

technical writers have not yet tried to use the research program to address an emergent 

problem or defme the ways it could be practically applied to attempt a concerted social 

shaping of technology. Some authors like Cailon have make some speculations. Callon 

suggests that if we use these maps and narratives to detemine why and how technologies 

become what they become, where we have taken technology and where its has taken us 

(ernpincally and historically), we might be able to shape technologies that will better 

serve our world. In order to do this, the models and narratives must be continually 

updated. But beyond this kind of speculation, no method has been devise for 

operationalizing the narratives and models in an emergent setting for the purpose of 

socially shaping technology in society. 

The Socio-technical research program has been used to build a narrative for technologies 

that have dready been detennined as successful or unsuccessful. This has been usehl to 

show how technologies evolve through the importation of cultural and social content. 

The Socio-technical models and narratives have adapted to this task. The challenge then, 

is to detemine how Socio-technical analytical frameworks and modeling techniques can 

assist an understanding of the construction ojemergent technologies in a specific context 

like the university. The first step is to define the difference between how the Socio- 

technical research program has been used in the past and how univenities could use it to 

inform technological change. 

Most existing Socio-technical studies choose a technology and use the analytical 

frameworks and models to answer "What happened with the design and up-take of this 

technology?" The important questions universities should be asking are " M a t  is 

happening?", and "What could be happening with the design and up-take of emerging 



CITS in higher education?'This means that the research perspective will shift from 

technologytentred to process-centred. Arguably, a description of the processes 

surrounding technological evolution is really what Socio-technical research has sought to 

understand. Through empincaUhistoncal research, Socio-technical studies show us that 

whether these processes are pre-rneditated or not, the "process" by which technologies are 

developed, implemented and taken-up determine the technology's evolution to a 

significant degree. The point here is that in order to engage in technological shaping, we 

must shape the "processes" that shape the technology. 

In universities it will be the development and implementation processes that shape the 

design of CITS, their integration, and their use in higher education. It has already been 

argued a number of times throughout this thesis that in order for universities to shape 

these processes, they must first understand what they currently look like and why. 1 

argue that a combination of the SCOT, Systems Metaphor and Actor Network sub- 

approaches can provide an analytical frarnework and modeling technique appropriate for 

this understanding. 1 do not find it cornfortable or necessary to choose between the sub- 

approaches. After sweying the methods, each cm contribute to an understanding of the 

unique dynamics of CITS integration in a university setting. Further, 1 find the methods 

fwidarnentall y commensurable. As the Socio-technical approach is still in em bry onic 

stages, there is a tendency, and wili be a tendency. for Socio-technical authors to define 

and redefine the boundaries of the approach. In so doing, each method highlights 

different aspects, levels of analysis and factors that shape technology in society. To 

broaden an understanding of the complex socio-technical relationship emerging in 

universities, useful ternis and concepts cm be elucidated from SCOT, Systems Metaphor 

and Actor-Network, and combined to enhance the analysis. 

3.2.1. Research Methodology for Identifying and Understanding CITS Integration 
Processes in Higher Education. 

The Socio-Technical project to demystify the relationship between technology and 

society has provided a fiamework for identifying and understanding the factors that 



influence the paths technologies take in society. These factors can be defined as 

elements, moments and conditions which shape technological design and up-take. 

Universities could identiQ these factors in the context of their engagement with CITS to 

detemine how and why these technologies are currently being developed and 

implemented. For example, in the SCOT analysis, relevant social groups are identified 

and described. In SCOT, however, these groups are determined by their relationship to a 

technology. In the university context, the process becomes the referent; where the 

relevant social groups are those which have a hand in stimulating or directly influencing 

CITS development and implementation. Once they have been identified, their roles, 

expertise and relationship to other groups can be described using the concepts of 

rechnologicalframe and iviclusion. Bijker's notion of developmental conJgurations may 

help universities distinguish which configuration they are in and what that might mean 

for CITS innovation. 

The Systems Metaphor approach c m  also contribute to an understanding of the current 

CITS development and implementation dynarnics occuning in universities. The Systems 

take ernphasizes that technology is simultaneously influenced by and influencing its 

larger context - technology is part of a system. In the same way technology is part of a 

larger whole, so are processes of development and implementation. In order to define the 

existing construction of CITS processes in universities. the processes must be understood 

as an extension of, or product of, existing institutional routines, cultures and "ways of 

doing things. " University routines are further connected to and influenced by extemal 

systems like federal and provincial governments. Governmental support O CITS in 

higher education, for instance, may influence the approach to CITS development and up- 

take in universities. 

Similar to the concept technological fiame, Systems Metaphor concepts Iike 

rechnological regimes and cultural matrix of expectations can give meaning to the 

shaping that has happened with CITS processes by various influences intemal and 

extemal to the university. Alongside organizational and cognitive factors, Van den Belt 



and Rip identify nexuses that contour technological innovation: physicai social loci such 

as technological testing and research venues. It is probable that nexuses for CITS 

innovation and integration have formed in universities. Nexuses would be a rich area to 

study how CITS integration processes are institutionalized and to analyze these other 

organizational and cognitive influences previously mentioned. 

The SCOT and Systems Metaphor approaches tend to focus on the social elements which 

shape technological development and up-take such as social groups, research techniques 

and organizational routines. The Actor-Network approach also considers these factors, 

arguing that often social, political, economic and technicai factors are heterogeneous and 

obdurate; but emphasize the importance how these elements are integrated. Callon 

stresses, for example, that analysis of technological evolution in society must explore 

how the various supplier, research, funding and adoption networks organize their 

interactions to define technological goais and problerns and formulate solutions. 

Similady, Law argues that technologicai change should be explained through the 

conditions and tactics of interplay between heterogeneous elements and social factions - 

not simply through defining issues and elements. In these ways, the Actor-Network is 

concerned with how networks organize a response to technology, and not just the social 

content of technology as prioritized in SCOT. As the Actor-Network approach is more 

process-centred than technology-centred, change to the process and transformations to the 

network bonds over rime are recognized as influential to technological evolution. 

For these reasons, 1 argue that the Actor-Network approach can provide the perspective to 

understand how different forms of expertise, groups, tactics, and inter-organizational 

conditions have converged to form a process for integrating CITS in higher education. 

The implication is that if universities can get a sense of how their institutions have 

responded to CITS change: under what kind of conditions, through what kind of network 

tactics, the result might be a more comprehensive and effective strategy for CITS 

development and implementation. A combination of SCOT, Systems Metaphor and 

Actor-Network research and analytical fiameworks have the potential to create a detailed 



empirical/historical narrative to idonn a technological strategy in universities. 

Developing a strategy from multi-perspective and complex narratives may be difficult. 

The next section considen how Socio-Technical mapping techniques, created to simplify 

important aspects of the nanatives, might be usehl to strategic CITS planning in 

universities. 

3.2.2. Mapping Methodology for Identifying and Understanding CITS Xntegration 
Processes in Higher Education. 

Each Socio-Technical sub-approach has its own mapping technique to represent the 

socio-technical relationship. As SCOT, Systems Metaphor and Actor-Network 

emphasize different aspects of the socio-technical relationship, the maps reflect the 

individual research approaches. The technology-centred (multi-directionai) SCOT map 

expresses the technological variations and selections, social groups, problems and 

solutions. The higher-Ievel Systems Metaphor diagram expresses those larger 

organizational and societal structures and elements which influence the social groups who 

shape the technology. The process-oriented Actor-network mode1 conveys the bonds 

between the various technological networks. 

The maps also reflect the specific research focus. Take SCOT'S bicycle mapping. The 

purpose of this study was to show the range of bicycle variations and why they 

developed. Although Socio-Technical authors view their research perspective as a priori, 

where technologies and their social constructions are explained as emergent, the bicycle 

mapping does not completely reflect this perspective. For example, Bijker placed the 

bicycle in the centre of the map. This gives the impression that the artifadtechnology is 

the change agent in d l  cases. Bijker's technology-centred representation ( and narrative) 

was useful to show how bicycle designs mutated and why, but did not address the social 

conditions and events leading up to the bicycle invention or how these conditions and 

events influenced the subsequent bicycle developments. This observation could lead to a 

criticism about the technological determinkm in one of the most radically socially 



constructivist approaches to technology, but 1 make this observation (again) only to raise 

the following methodological points about Socio-Technical models generally and how 

the models c m  be potentially useful to the aims of this thesis. 

The first point is that any Socio-Technical mode1 (or narrative) will reflect a specific 

research inquiry. Bijker's mapping was unique to the context and technology; but also to 

his exploration of technologicai design. This is why Socio-Technical authors stress the 

importance of what the research programs and maps will be used for, and why and how 

they will be used. The second point is that the function of Socio-Technical mappings is 

not to construct or reconstnict reality. Rather, the models and narratives are heuristic 

devices: mechanisms for discovery and understanding. Finally, the fact that the models 

have not been used in the context of emerging technologies or for any political reason. 

means that the fiuiction and fonn of the modeIs wili have to become even more flexible 

when a concerted social shaping of technology is actually attempted. 

The previous points were made to justiQ, to some extent, my bastardization of the 

existing Socio-technical mapping techniques so that they can inform an understanding of 

the emerging CITS development and implementation processes in universities. In the 

same fashion that the SCOT, Systems Metaphor and Actor-Network nanative schemes 

were integrated to create a more robust research framework, the three mapping techniques 

c m  be integrated for a more robust visual representation of the factors and factions which 

contour the processes of CITS integration, which will shape the design and use of CITS 

related to higher education. Thus, my Socio-Technical mapping technique will reflect the 

integrated version of the research framework 1 presented in the previous section. 

In my adapted research framework, the referent becomes the processes of CITS 

development and implementation in a university setting instead of a particular 

technology. From the SCOT approach, 1 determined that social groups who are involved 

in the processes or have had a hand in shaping these processes should be identified. 

These groups can be displayed as circles. From the Systems Metaphor approach, 1 



suggested that any organizational routines that influence the groups or processes should 

be described. The organizations (or parts of) can be displayed as surrounding the 

groups, and the routines represented by squares in the larger circles. Actor-Network 

"lines" can represent the connections, relationships and interactions between the groups 

(see diagram 4). 

Routines 

Research 2 
Techniques v 

Diagram 4 
This is rny own adaptation of combined SCOT, Systems Metaphor and Actor-Network 
visual mode1 for the purpose of identieing and understanding the processes of CITS 
integration in settings of higher education. This mode1 is merely suggested. The 
mappings are important to illuminate and simpliQ the complex narrative, and should not 
be seen as a way to mold empirical data. 

Finally, the function and form of this mapping technique will be unique to the politics of 

the research inquiry. In this thesis, an understanding of existing CITS development and 

implementation processes is sought as a way to inform a more comprehensive and 

pedagogically and socially responsible integration of emerging technologies in higher 



education. These processes include CITS development, research, organizational 

restructuring, evaluation and interhtra institutional networking. Imaginably, these 

processes will not be centrally Iocated inside a university; they will occur at various 

places in and outside the university and within different university departrnents and 

services (verticaily and horizontally). Further, the processes will surround the gambit of 

CITS related to higher education (undergraduate and graduate) fiom research and 

retrievai tools to scholarly communication technologies to distance education 

technologies to those that supplement traditional curriculum. 

These dimensions of the research inquiry will contour the mapping representation. Since 

the process is the referent, I argue that several models will be needed tû illuminate the 

influential elements, groups and moments. In existing Socio-Technical mappings, time is 

not represented. In order to understand how CITS integration processes have been 

constmcted, it would be usefül to represent different network relationships and moments 

with separate mappings. The researcher must make clear which parts of the institution(s), 

processes and technologies wiil be expiored, the perspective fiom which they observe the 

process, and for what reasons. 

3.2.3. How Might the Socio-Technical Research Program and Mapping Techniques 
Inform a more Comprehensive and Effective Strategy for CITS Integration in 
Higher Educatioo. 

The rationale for exploring and adapting the Socio-Technical research and mapping 

methodology stems fiom a perceived need for a research program that could inform the 

creation of more comprehensive and effective CITS development, implementation, 

evaluation and research processes in Canadian universities. My assumption has been that 

in order for the research program to infonn these processes, it must be able to provide 

universities with a method for identiQing and understanding those organizational 

dynarnics, social relationships and issues that have coalesced to produce the existing 

procedures for CITS development and implementation. 1 argue that an integrated Socio- 

Technical research program can provide this method. 



The language Socio-Technicai authors have developed for understanding the relationship 

between technology and society could assist universities in gaining an understanding of 

their emerging relationship with new communication and information technologies and 

systems. This language provides a set of elements and social conditions that serve to 

shape technological development and up-take, which universities could identify in their 

own contexts, ultimately building a narrative for CITS integration. And similar to 

Innovation and Management of Technological change discourse, Socio-Technical 

analysis views technological evolution as a broad and non-linear process. Further, the 

models fùnction to simplify the complex narrative and illuminate the important social 

relationships and conditions which influence CITS development and up-take in higher 

education. 

In defining and mapping out the socio-technical relationship, universities might be more 

prepared for devising a CITS integration strategy. With an understanding of their unique 

context, universities might begin to recognize how to operationalize the kinds of 

development and implementation strategies found successful in the private industry 

experience with technological change. Universities might ais0 begin to recognize how to 

organize more effectively intemal and externai forms of technological, pedagogical and 

administrative expertise for CITS design, evaluation and organizational restrucnrring. 

Socio-Technical concepts may dso be valuable to consider at this point. For example, 

where to instail nexuses to stimuiate CITS innovation, experimentation and learning and 

how to create momenfum. 

The final strategic framework for CITS integration in higher education sought in this 

thesis concems these issues of institutional leaming and momenturn. Provided that 

universities could gain a sufficient understanding of their current relationship with CITS 

and using the Socio-Technical research program, and could find an appropnate structural 

framework to guide technological. change such as offered in Innovation and Management 

of Technological Change literatures, how then might universities stimulate learning and 



reflexivity about emerging CITS and negotiate the contingency inevitable during 

technological integration? The next chapter looks to Constructive Technology 

Assessrnent for insight. 



CHAPTER THREE ENDNOTES 

Approximately two articles, from many, will be chosen to represent each method. 

Treating scientific knowledge as socially constructed is an approach important to the 
sociology of scientific knowledge. Of course, the creation and application of scientific 
knowledge does not demonstrate this view. 

"' These models (in their original fom) are found in Pinch and Bijker's article in The 
Social Conîtructzon of Technological Systems (1 987) by Bij ker, Hughes and Pinch. 

lV The idea of a "seamless web of technoiogy" is a common phrase in Socio-Technical 
studies. But here, 1 would say that Bijker is using in a tongue-and-cheek fashion. 1 think 
Bijker believes, as 1 do, that socio-technical ensembles are never "seamless" in reality or 
in the maps we use to represent them. 

' Both the Systems Metaphor camp and the ANT camp have defined the SCOT program 
as radical social constructivism. They criticize the SCOT approach for its assumption 
that human actors have virtuaily infinite boundaries of fieedom of action. Systems 
Metaphor and ANT authors acknowledge that human actors have an extra degree of 
fieedom over physical artifact, but argue that human agency is ofien limited by larger 
social structures. 

" This article is found in The Social Construction of Technological Systems ( 1987) by 
Pinch, Bijker and Wiebe. 

"' This concept of technical artifact is analogous with the SCOT definition and also the 
notion of technology as product outlined in Chapter Two. 

... 
"" This statement seems to connote a more first order systems theory line of analysis as 
opposed to second order analysis. Second order systems thinking would stress that 
actors would be amuied to both negative and positive forms of feedback. 

lx Hughes finds it ineffective, when attempting to reveal the social factors influencing a 
technology or technological system, to raise the level of analysis so high that the content 
of a system becomes irrelevant. 

" Hughes explains that when technological systems incorporate environment into the 
system - one effect is the elimination of uncertainty (1 987: 53). 

"' This suggestion Hughes offers the researcher parallels Bijker's identification of his 
three configurations. 



"" Van den Belt and Rip maintain that rnost econornic theories wodd be irrelevant to 
social studies of technology, but they contend that this particular mode1 of innovation 
could be especially cogent to general students of technology. Recail that Chapter two 
surveyed a srnattering of innovation theories. Although innovation Literature offered 
usefiil insight on technological development and implementation, the private 
sector/economic slant of this cornrnentary made it largely irrelevant for purposes of this 
thesis. However, 1 hypothesized that the systems theories and socio-technicai 
methodologies underlying the economic comrnentary might provide relevant analyticai 
fiarneworks for addressing social issues - like emerging technoiogy and higher education. 

"" Cultural matrix was boïrowed from Kuhn. 

"" Both Callon and Law's articles are fond in The Social Conshwction of Technological 
Systems (1987) by Bijker, Pinch and Wiebe. 

"' The point should be made that the SCOT rnethod more strongly advocates this view 
than the Systems Metaphor - the social is less privileged in the Systems Metaphor 
method. 

"' Callon's article is entitled "Technological Conception and Adoption Network: Lesson 
for the CTA Practitioner. The diagrarn is found on page 3 18 of his artide in the Rip, 
Misa and Schot text. 

"" Law appropriates this term frorn Hughes. Law sees Hughes' description of the 
characteristic of a systems builder, one who forces unity fiom diversity (or is able to 
affect simplification and juxtiposition in actor network language), especially fitting to 
describe the hurnan role in an actor network. 



CHAPTER FOUR: 

Constructive Technology Assessrnent 

As a society we seem to be addicted to technology, but unable to bWld a 
constructive relationship with it. The modemist adventure, one could Say, 
is now confronted with its limits. And technology - one of the carriers of 
this adventure, and an icon of modemity - is part of the problem (Rip, 
Misa and Schot, 1995: 1) 

Assurning that the Socio-Technical approach could illuminate the current dynarnics of 

technological change in universities, 1 argue that universities wiIl still require normative 

strategies to inform these reflexive measures. This chapter surveys Constructive 

Technology Assessmenr (CTA): a normative project for the management of technology in 

society. CTA is informed by a combination of practical experience and sociological 

analysis and is concerned with prioritizing the social aspects of technologicd design and 

implementation. CTA's normative strategies are characterized as reflexive and continual 

societal learning achieved through communication, experimentation and research. 1 

identify CTA strategies as potentially useful to universities in guiding the critical CITS 

development and irnplementation measures outlined by the cntical approach - as a way to 

inform the debate pertaining to the eficacy of CITS in higher education and to attempt a 

more pedagogically responsible integration of these emerging technologies, 

Chapter Organizer: 

This chapter is divided into three sections. The first section will discuss CTA as a 

departure fiom traditional forms of technology assessrnent and management in society. 

The CTA mandate and its intellectual and practical foundations will be outlined. Section 

two will survey the normative strategies for societal l e h g  forrnulated by CTA 

authors. Section three describes the importance of the Socio-Technical research 

framework to CTA strategies.' Section four will discuss the potential relevance and 

significance of CTA strategies to CITS design and implementation in universities. 



4.1: Conceptualizing a Constmctive Strategy for Managing Technology in Society: 

4.1.1 : Common Approaches to Managing Technology in Society: Cost-Benefit 
Analysis and Technology Assessment. 

Technology has become a defining feature of modem culture and society. Rip, Misa and 

Schot (1 995) have characterized our relationship with technoiogy as an addiction. Like 

most addictions, technology is at once gratifiing and dangerous. As Rip Misa and Schot 

explain, the use of technology is seductive on a national level as govemments and big 

business invest in technology to gain political and economic advantages. Locally, 

citizens consume technological services and products to enhance quality of life. Yet. 

society's readiness to invest in technology cornes with a price.' Many of our technical 

choices have caused intractable social and environmental problems. For decades, society 

has been faced with the dilemma that we need technology but we are often not able to 

manage our technological solutions effectively. 

Christopher Freeman (1995) has discussed two of the ways society has attempted to deal 

with this dilemma. The fint approach is characterized by economic investment 

appraisals and cost-benefit analysis. The second approach is referred to as Technology 

Assessrnent. 

The first approach, developed during the 19703, is an predictive strategy popularized by 

economists. Economists have used investment appraisals and cost-benefit analysis to 

predict and manage the social and economic uncertainties of technological change. 

However, these strategies are limited because they have been ineffective in placing 

monetary value on social costs and have been unsuccessfûl in forecasting the future 

consequences of complex technologies (Freeman, 1995). Arne Remmen (1995) has 

referred to this approach as "consequence assessment" because it tries to limit the 

detrimental effects of technology pnor to integration. 



A second approach to managing technology in society called Technology Assessment 

(TA) emerged during the 1980's as a solution to the limitations of cost-benefit analysis. 

Freeman explains that TA marked the recognition that assessment should extend beyond 

individual projects, be made publicly available, be carried out by govemmental agencies, 

and involve a range of diverse actors. Arne Remmen (1995) calls this approach 

"comprehensive assessment" because it attempts to promote the developrnent of desirable 

technologies by inviting different social groups into the assessment process; 

acknowledging alternative solutions. However, the widespread use of TA in the United 

States and Europe during the 1980's has shown that this approach is also limited in many 

respects. The following discussion will survey some of these limitations and explore 

how the limitations of previous approaches have inspired a more enlightened strategy for 

managing technology in society cdled Constructive Technology Assessment (CTA). 

As a response to our dilemma created by our need for technological solutions, society 

has introduced a bipolar solution. Producers of technology reside at one pole while 

govements  and their regdatory mechanisms reside at the other pole. Technology 

Assessment is a control mechanism used by the control groups to discuss, predict and 

develop procedures to solve the undesirable impacts of technology. However, the two- 

track approach and control mechanisms like TA have been cnticized as unrealistic and 

ofien ineffective strategies for technological management. Rip, Misa and Schot (1995) 

have argued that even though TA attempts to provide early wamings of the future impacts 

of technology, "it mainly serves as an after-the-fact-gatekeeper" (pg. 2). And while part 

of TA'S mandate has been to open up these assessments to a range of diverse actors, 

assessment venues are difficult for citizens and public groups to access. Further, these 

venues have typically tried to cultivate consensus about technological impacts. Ofien 

rhetoric and professional opinions out-maneuver lay and non-professional opinions. TA 

has been most criticized for its one-time-only assessments and its attempts to find an 

optimum strategy for technological development and implementation even before the 

process begins. 



These kinds of strategies have not solely been the prerogative of govements and are not 

always used to assess and predict the impacts of high-risk technologies such as 

biotechnology and nuclear power. Research and development departments in public 

consumer oriented f ims use aspects of TA or strategies like it to predict markets and 

consumer needs. As a result, these strategies often fail to adequately reflect the needs of 

the consumer constituency. Thus, even when assessrnent is not premised on the 

prornotiodcontrol dyad, Rip, Misa and Schot argue that assessments fall victim to it. As 

an alternative, the authors suggest that another approach is necessary - "one that reflects 

the CO-production of technology and its effects" @g. 2). 

4.1.2. Re-Thinking the Management of Technology in Society: Constructive 
Technology Assessrneni. 

Constructive Technology Assessrnent was boni in a government policy rnernorandum in 

the Netherlands during the 1980's. This memorandurn, created to re-think the integration 

of science and technology in society, identified the importance of broadening the design 

and development activities of new technology by enrolling a variety of actors and 

perspectives in development processes. It also considered the idea of affecting societal 

learning in order to improving public understanding of science and technology (Rip, 

Misa, Schot, 1995: 6). 

Throughout the 1 9 8 0 ' ~ ~  the Netherlands Organization of Technology Assessrnent drew on 

a growing body of CTA initiatives and studies and expenmented successfully with 

societal leaming and created new possibilities for technological designs by broadening 

the social interactions during design phases. Later, these ideas were picked up in Paris. 

In 1988, the Parisian government released a report called "New Technologies in the 

1990's: a socio-economic strategy." A section of this report, conceptualizing the role of 

CTA in technologicai management, proposed another kind of CTA objective. The report 

recomrnended that CTA should engage in technological experimentation to achieve 

societal leaniing and should establish new foms of institutional structures and 

arrangements as a way of fostering discussion and innovative ideas about technological 



development and implernentation. These practical exemplary achievements contribute in 

part to a new paradigm for managing techology in society. 

These practicai considerations have been extended intellectudly by Socio-Technical 

anaiysis. As Rip, Misa and Schot explain: "the link with recent insights in the dynamics 

of socio-technical developments has been important; it ha become almost a defining 

characteristic of CTA" @g. 6). This link with Socio-Technical analysis has been 

significant in articulating the new CTA paradigm and in developing CTA's normative 

strategies for managing technology in society. The Socio-Technical contribution to CTA 

strategies with be discussed at length in a later section. But 1 would like to make one 

point irnmediately. Although CTA has been developed for larger public forums. such as 

the intersection between governrnent control agencies, technology producers and "impact 

constituencies", CTA authors emphasize that the CTA paradigm for technological 

management and its strategies can be taiiored for use in smaller public and private 

forums. Socio-Technical methods have been identified as important tools for tailoring 

CTA strategies to fit local settings and goals. 

In the introduction to Managing Technology in Socie~): the Approach of Constructive 

Technology Assessrnent (1995), Rip, Misa and Schot explain that the purpose of this book 

is to "take the next step in the intellectd articulation of the paradigm, and also to draw 

out implications for working with CTA in practice." The authors in this text rely on the 

Socio-Technical analytical project to understand the existing dynamics of technology and 

social change to create a CTA mandate. In fact, rnany of these authors are Socio- 

Technical scholars. One might argue that CTA is especially attractive to Socio-Technical 

scholars because it provides a platform fiom which to attempt an intentional and 

poiitically constructive social shaping of technology in society: something that Socio- 

Technical discourse has yet to address. 

The proposition that CTA could have some influence on technological change is based on 

the fundamentai principle of Socio-Technical analysis which understands technology as 



socially constructed. This pnnciple, as Rod Coombs (1995) suggests, does not view 

technological evolution as driven by an autonomous b e r  logic or as the simple outcome 

of market forces; rather, it finds that social choices play an important role in technical 

change. Socio-Technical analysis determines that these social choices are fostered 

through the interplay of actors and their assessments of the technology. The problem, 

according to Rip, Misa and Schot is that social shaping of technology sometimes goes in 

the wrong direction. When it does, the production of a technology can be met with 

resistance or can be found to be unacceptable by users. 

One important objective for CTA, then, is to broaden the range of options availabIe for 

technology design. Arguably, integrating different kinds critena into a developing 

technology would increase its level of social acceptance. This would mean building 

bridges of communication between technology promotion and control activities; between 

technology producers and users and "impact constituencies" while technologies are 

undergoing development and taking on their durable forms (Rip, Misa and Schot, 1995). 

Using evolutionary economics terminology, Coombs refers to promotion and control 

domains, or production and consumption domains, as the variety-generating system and 

the selection environment. According to Freeman, CTA efforts would be aimed at 

stimulating and defending technological variety in the variety-generating system; not at 

restricting or attempting to control technology once it has been developed. For CTA 

authors, strategies that increase dialogue between traditionally segregated groups would 

produce new avenues for societal learning. 

However, creating communication venues in which technology producers, users and other 

impact communities could engage in dialogue about technological development is just 

one aspect of the CTA mandate. CTA is also concerned with stnicturing and informing 

this dialogue. Developing a set of socially acceptable criteria for technological design is 

not an easy or straight-forward task. Coombs argues that the Socio-Technical 

understanding of the creation and use of technology "forces us to accept that the 

'interests' of social groups and individuals are nat completely static, but in fact are 



continuously re-defined and re-constructed in parallel with the creation and use of 

technology itself' (1995, pg. 334). Thus, due to the indeterminate nature of technological 

change, the cnteria for technoIogical development wiil change as technology is 

implemented in society. 

So what does this insight mean for CTA in stnicturing and infonning discussions of 

technological development? Fust, it marks the recognition for CTA that dialogue 

between technology producers must happen on a continual basis, and cannot be a one- 

time only cornmitment (like cost-benefit and TA approaches). It also marks the 

recognition that society must engage in actual experimentation with new technologies in 

order to create a process for iearning in these discussions. The mandate of Constructive 

Technology Assessment, then, is to influence technological development through the 

creation of on-going communication venues between producers of technology and the 

public and to engage in technological experirnentation. Both are defined as avenues for 

stimulating societal learning about techology. CTA proponents believe that through 

learning about technology, which is really learning about our technical choices, 

technological development will become more reflexive. It is not their belief, however, 

that learning about technology will alIow us to compIetely plan or control technological 

evolution, or even that it would be desirable to have such aspirations. The idea is that 

critical self reflection on behalf of society about technology will lead to more 

constructive measures for managing technology in society. The next section wiIl explore 

some conditions and strategies for affecting societal learning as outlined by a variety 

CTA authors. 

4.2. Normative Conditions and Strategies for Constructive Technology Assessment. 

Like the Socio-Technical approach, Constructive Techology Assessment can be seen as 

a more realistic approach to the relationship between technology and society than, for 

example, technological determinism. Rip, Misa and Schot hope that CTA will replace 

"the combination of modernist support and even glorification of technology and the often 



distant 'outsider's' criticism of technology" (pg. 10). In their view, technologically 

deterministic views within capitalist modeniisrn has carried western society to its curent 

apex charactenzed by an un-refiexive compulsion toward technologicai production and 

consumption. And even though we are faced daily with the harsh and unforeseen realities 

of our compulsion, there is a tendency for us to throw up our hands and Say "but what cm 

we do? 'To  be fair, we have had warnings. Cultural critics and cntics of technique Iike 

Langdon Winner, Jacques Ellul and Herbert Marcuse have expressed their regret at being 

compelled to adapt to the "inexorable demands of the machine" (Rip, Misa and Schot, 

1995: 1) and being forced to [ive necessarily with many social problems our 

technological solutions have caused. However, this type of criticism has not corne up 

with practical solutions. In Rip, Misa and Schot's view, we need a set of strategies for 

managing technology in society that calls for realism, responsibility and action. Devising 

such a strategy is the agenda of CTA. 

The central argument of CTA is that the first step society should take in forrning a more 

constructive and sociaily responsible relationship with technology is establishing 

procedures for learning about technology. CTA authors have fonnulated a set of practical 

procedures for learning about technology which can be categorized generdly into 

strategies for communication or negotiation, and experimentation. They rnake strong 

arguments for these strategies based on the failure of traditional strategies and the insights 

of Socio-Technical scholarship. CTA authors have also outlined the conditions and 

criteria for technological negotiation and expenmentation. The following sections will 

survey these conditions and criteria. 

4.2.1. Conditions and Criteria for Learning about Tecbnology: 
Communication and Negotiation. 

For the sake of organization, 1 will discuss first communication strategies followed by 

experimentation strategies. However, it must be made clear that these strategies are not 

mutually exclusive - they are meant to be used concurrently. Arne Remmen (1995) 

argues that it will not be easy to integrate new forms of CTA strategies into processes of 



technological design and implementation. One reason is because traditional 

comprehensions of these processes have been linear and static; where technological 

decisions are often seen as ineversible. ho the r  barrier is that issues of uncertainty and 

notions of learning ar.d conflict have not been adequately taken into account during 

moments of technological change. According to Remmen, although these patterns may 

be dificult to subvert, CTA efforts to affect a more flexible, dynarnic and iterative 

comprehension of technology should not be seen as impossible. Rather, CTA 

practitioners and users of these strategies should embrace this challenge by ensuring that 

the goals, means, conditions and criteria for iearning and experimentation strategies are 

well planned out. 

CTA authon suggest the importance of affecting communication and negotiation about 

technology in order to &ct learning about technofogy in society. They have also 

outlined the conditions and cnteria for effective communication and negotiation in 

technology discussions. For example, network management is one tactic for stimulating 

communication about technology. As technological discussions cm often lead to 

controversy, which occasionally obstmcts learning, CTA suggests encouraging reflexive 

forms of learning achieved by discussing the taken-for-granted social modefs that groups 

intemalize with respect to technology. 

Jaap Jelma7s article (1995) "Learning about Leaming in the Development of 

Biotechnology" discusses the importance of stirnulating public discourse and leaming 

during technological development and implementation and considers the conditions under 

which negotiation and learning can be fostered. Jelsma argues that for technologies to be 

more socially acceptable, the opinions and perspectives of the public must be brought 

into the development process. Jelsma suggests stimulating communication among 

indusm producers, govemrnents and public interest groups by creating and rnanaging 

relationships between these groups or "networks" by practicing "network management." 

Network management can be defined as deliberately coordinating communication and 

relationships between relevant acton and organizations (Jelsma, 1995). 



One important aspect of network management is ensuring that groups have access to 

decision making arenas through hearings and round table discussions. Further, CTA 

factions should enswe that these communication networks fhction across different levels 

of policy making and at regular intervals throughout technology developrnent and 

implementation. Another important aspect of CTA "network management" is 

facilitating an open and transparent learning process in these discussions. According to 

klsma, the production and handling of information with respect to the technology in 

question is a key activity for the CTA faction in creating an open process for learning. 

But even when the requisite information has been provided, disagreement about 

technology design, the means of its impiementation, and expected impacts d l  arise. 

Although competing perspectives are advantageous for broadening the range of options 

available for design and integration and provide favourable opportunities for leaming, 

Jelsma argues that a good balance of discord and consensus must be maintained. Thus, 

the CTA element should protect and manage cultural pluralisrn and ensure that the 

"losers" in a particular discussion are not forced out of the network or become so 

hstrated that they want to disengage fiom further negotiations (Jelsma, 1995). 

Brian Wynne (1 995), in his article "Technology Assessrnent and Reflexive Social 

Leaming: Observations fiom the Risk Field." also agrees that technological controversies 

are important to leaming about and assessing technologies. W y ~ e  argues that 

controversies may lead to productive leaming but not when the social assumptions about 

the technology are hidden. In his studies of the social dpamics surrounding high risk 

technologies, Wynne found that learning processes will involve deeply held values as 

well as tacit and unreflective social models about the technology in question. The un- 

spoken and taken-for-granted social models of each party tend to obstruct leaming by 

encouraging inadvertent concealment of assumptions and defensive reactions and 

rationalizations. 



To illustrate how thesc kinds of un-reflexive controversies c m  obstnict learning, Wynne 

uses the example of nuclear power. Many public groups were terrified at the prospect of 

using nuclear power to produce energy. They irnrnediately associated the imagery of the 

mushroom cloud of nuclear weaponry with civil nuclear power. Wynne determined that 

"technical experts lost no time in lamenting the apparent ignorance and misunderstanding 

on which this association of nuclear power plants with nuclear weapons were based" (pg. 

26). The problem was that experts did not initially bother to explain to the public how 

their assessments were constructed or why the public should not fear a nuclear explosion. 

Wynne makes the point that either of these conflicting social models were legitimate and 

arguable and "the expert judgment was no more objectively grounded nor autornatically 

superior just because it comrnanded the rhetoric of asocial objectivity" @g. 27). 

Eventudly, the experts did make their "black boxed  judgments more transparent to the 

public; explaining that a runaway nuclear chah reaction was improbable in the case of 

harnessing nuclear power for energy. 

For Wyme, examples like this reveal important insight into the dynamics of controversy 

surrounding technological development and lead him to make some suggestions about 

how CTA might stimulate more productive feaming in these situations. First. CTA 

should recognize that iearning about technology is more than just enrolling different 

actors in communication networks. providing requisite information and encouraging 

imovative ideas for technology design. Rather, CTA should also be concemed with 

encouraging reflexive forms of learning. In order to do this, CTA must recognize that 

different analyses of technology (with respect to risk, impacts, design or implementation) 

are always conditional upon an underlying, usually unconsciousIy exercised, mode1 of the 

technology and its relationship to society. These models reflect different social positions 

that groups embody with respect to the technology and its related power structures 

(Wynne, 1995). Thus, W y ~ e  suggests that CTA should anempt to understand what 

technology embodies, reflects and reproduces in terms of existing values, identities 

cultural forms and social relations. 



This understanding, according to Wynne, can be accomplished by encouraging each 

group to recognize, articulate and debate unrecognized social models that shape and 

inform technology discussions. CTA strategies in technoiogy negotiations should help 

each party to become reflexive and explicit about their own cornmitments and 

assumptions and at the sarne time encourage each party to be critical of other social 

models. In this view, societd leaming is more than trading facts, information and 

cnticism - it is about sharing d u e s  and making technological assumptions and 

commitments explicit In Wynne's view, such vahe sharing and learning will ultimately 

lead to a broader social legitimacy, and greater viability of technology in society. 

Jelsrna and Wyme's articles outline a number of important conditions for effective 

societal learning about technology and how CTA strategies can be tailored to enfiance 

negotiations about technology design and its impacts. In order to broaden the range of 

options available for technology design and promote learning, the authors emphasize the 

creation of venues for communication between industry and public groups. Groups who 

participate in these discussions must have access to current information relevant to the 

technology in question so that cornrnents are meaningfül and informed. Conflicting 

perspectives are expected. They can be valuabie to learning as long as the 

commitments, values and assumptions of each party are made explicit. Bath authûrs 

point out that a group's interests with respect to a technology are indeterminate and 

emergent, and are m e r  shaped in the processes of negotiation. Thus, discussions about 

technology between various groups should be established at regular intervals throughout 

the entire development and implementation process. 

CTA authors have outlined a set of conditions and criteria for stirnulating sociebi 

learning to guide a more socially viable and reflexive integration of technology in society. 

But, Jelsma has stressed that CTA factions or groups that use these strategies must also 

become reflexive about the strategies themselves. Just as the CTA approach is cornmitted 

to finding innovative and appropriate ways to manage technology in society based on 

learning, experience, research and continuai evaluation, CTA should also be cornmitted to 



up-dating and refining its strategies in the same way. Rip and Van den BeIt (1988) state 

that understanding the dynamics of learning processes is essential to improve their 

outputs (in Jelsma's article, 1995). Jelsma, referring to this statement, argues that CTA 

must understand the effects that its strategies for leaming about technology have on 

technology and society. As such effects will not always be immediately apparent. close 

and continual study will be necessary. Keeping track of the dynamics between CTA 

strategies and technology, and technology and society, can illuminate whether a 

concerted effort to socially shape technology actually leads to a more constructive 

relationship between technology and society. Findly, because CTA strategies can be 

used in localized situations, there must be an effort to define which strategies work best in 

specific situations in order to create a robust and responsible CTA toolkit for 

technological management. 

4.2.2. Conditions and Criteria for Learning about Technology: 
Experimentation. 

In the previous section, leaming about technology was discussed in terms of stimulating 

more interaction between technology producers and public interest groups and 

establishing conditions for effective communication in these interactions. In this section, 

CTA authors discuss how experimentation makes it possible to establish an active search 

process for learning. Experimentation are viewed as a technique to manage the 

uncertainty inherent in technological change and a way to produce more socially viable 

criteria for design and implementation. The results fiom experiments can aiso reference 

points in technology discussions. 

Luc Soete's (1 995) article "Constructive Technology Assessment: An Economic 

Andysis" argues that measures for managing technology in society must reflect the non- 

linear nature of economic and technological systems. Soete offers experimentation as a 

measure to address the uncertainty and complexity of technological change. For 

example, an important insight about the relationship between technology in society, 

advanced by evolutionary economics and socio-technical discourses, determines that 



technological change is not so much an exogenous process (originating outside society) 

as it is an endogenous process (originating h m  within society). In this view. 

technological changes are continuously being adapted and selected to the needs and 

requirements of economic and social systems (Soete, 1995). Another important 

realization is that the endogeneity of technological change is dynamic and non-linear; 

where these adaptations and selections in society produce a range of unanticipated costs 

and benefits. As a resdt, technology policy makers have traditionaily ûied to predict the 

consequences of technological change before technologies are introduced into society. 

The difficulty is that technological change produces unintended consequences and 

unknown efiects that are intimately related to particular historical and setting specific 

contexts. 

Given the dynamic nature of technological change, Soete argues that the once-and-for-al1 

predictive approach to assessing technological change is no longer acceptable. 

Accordingly, society should abandon the idea that there is a socially optimal way to 

design and inregrate technologies before-hand. This static and linear approach to 

assessing and implementing new technologies must be repiaced by a dynamic and 

reflexive approach. Soete defines two objectives for a dynamic and reflexive approach. 

First, understanding that it is impossible to devise an optimum set of criteria for 

technological design and implementation before hand. society should attempt a more 

modest goal of continually identifiing problems and possible improvements alongside 

implementation. But this implementation is not widespread - it should be carried out in 

an experirnental and partially controlled fashion. The second objective then, is for 

society to engage in technological experimentation, where the "tesulting information and 

feedback (positive and negative) will help guide the evolution of the technological 

system" (Soete, 1995: 46). Soete warns, however, that the dynamic and sometimes 

irreversible character of real-life experimentation must be taken into account. From this 

perspective, the value of experirnentation is that it leads to serendipitous societal learning 

about technology which continually serves to weed out the negative aspects of technology 

and add positive aspects incrementally. 



Ralf Herbold (1995) in his article "Technoiogies as Social Experiments: The 

Construction and Implementation of a &&-Tech Waste Disposai Site" illustrates how 

experiments with emerging technologies can produce more socially viable criteria for 

design and implementation. The particuiar contribution of Herbold's article is that the 

conditions and criteria he offers for experirnentation are based on an actual experience 

with experimentation. In his case study, the constniction of a waste disposa1 site was 

conducted as a real-life technological expenment. In this study the importance of 

combining CTA communication and experimentation strategies were reinforced. Prior to 

planning the conditions for the waste disposai experirnent, the planning officiais 

negotiated these conditions at length with local citizens; taking their perceptions of risk 

seriously. As a result, a range of innovative ideas emerged that produced a socially 

acceptable strategy for the initiai constmction and impiementation of the waste disposal 

site. 

In the above case, dialogue continued throughout and after its construction. This 

dialogue was informed by a set of reflexive rnechanisms integrated into the 

experimentation process. For example, both experts and citizens were asked to observe 

and comment on each phase of the project and specific iunds design criteria. The 

planners were able to intervene and make changes to the plan based on the feedback. 

Making changes was possible through the establishment of "intervention-reserves." 

Intervention reserves can be defined as measures taken which make the technology 

designs flexible enough to be modified at a later stage if problems arise. These 

mechanisms allowed a constructive leaming process to occur which resulted in a safer 

and more socially acceptable technological experirnent. The resulting waste disposal plan 

was used as a mode1 for füture sites. 

From the insight gained during this experiment, Herbold defines the following criteria for 

effective experiments with technology. First, prognostic methods for decision making, 

such as predictive cost-benefit analysis and risk anaiysis, must be renounced. Second, 



actual experimentation happens where the technology becomes an object of continuous 

social and scientific reflection. Third, the construction of technology takes place within 

an open and transparent social process. Finally, "intervention-reserves and reflexive 

mechanisms embody the on-going effort to keep technological options open" (Herbold, 

1995: 193). 

Arne Remmen (1 995), in his article "Pollution, Prevention, Cleaner Technologies and 

Industry," argues that experiments can also help manage and structure negotiations. He 

says that experiments provide a basis for exchange of knowledge between technology 

producers, users, technicians and other groups; which may resolve certain conflicts or 

illuminate other issues. Negotiations informed and shaped by experiments can bring 

social considerations hto the innovation and implementation process (Remmen, 1995). 

For example, in an experiment conducted with information technology, Remmen 

concluded that the experiment was able to specifj the needs of involved parties, 

determine whether the technology could meet those needs, and resulted in M e r  

development of the technology . 

Remmen suggests that researchers, who provide the information for this b a i s  of 

exchange, must play an active role in negotiations. Researchers not only observe and 

collect data during the experirnent, but also become partners in dialogue by explaining the 

data and supplying ideas. In Remmen's view: "CTA research could in fact be labeled as 

dialogue research, in which the researcher has to balance the roles of participant and 

observer'' (1 995: 203). 

Soete, Herbold and Remmen suggest a number of rationalizations and conditions for 

technological expenmentation. Al1 authors envision technological experimentation as a 

useful way to manage some of the uncertainties of technological change. The feedback 

accumulated fiom experiments can be used to adapt technology designs and means for 

implementation to meet the newly defined social needs. Herbold points out that the 

design and implementation mechanisms of technology must be flexible enough to 



incorporate future adjustments. A variety of perspectives should be brought into the 

experimental process to broaden the structure of the experiment and enrich the 

interpretation of the results. Where a variety of perspectives help shape the experimentai 

process, the experiment itself can inforni these perspectives during negotiations about 

technology. FinaIIy, CTA researchers (or researchers who use CTA strategies) should 

become an integrated part of the processes of technological development and 

implementation. 

4.2.3. Other Issues Pertinent to CTA Strategies: 
Collective Commitments to Technological Change. 

The above discussion gives the impression that society can form a more constructive 

relationship with technology by changing our traditional comprehensions and approaches. 

But achieving desirable technological change is a more complicated task than we might 

even have imagined. Changing the course of entrenched technological regimes, and al1 

the social, cognitive and institutional structures that are tied to these regimes, will be a 

challenge. Rip, Misa and Schot (1995) suggest that the process by which technological 

systems become entrenched in society point not to the interna1 logic of technique but to 

the organizations and people commitfed in various ways to the technological system (pg. 

53). Therefore, they argue, the possibilities for change will depend on the entrenched 

character of the existing technological systems and will necessitate concerted and 

coordinated action at a collective level. 

For exarnple, the commitments of a group in a technological system cm be a cntical 

factor for the success of desired technological changes. On the other hand, the 

commitments of a group c m  serve as a barrier to technological change. These 

commitments present certain issues for the CTA position to consider when attempting to 

affect technological change in entrenched technological systems. Gary Lee Downey 

shows how a group of engineers resisted a strategy for technological change because they 

felt it would de-value their positions in their field of work. Each article presents certain 



issues for the CTA position to consider when attempting to affect technological change in 

entrenched technological systems. 

Ulrik Jorgensen and Peter Kamoe (1995), in their article "The Danish Wind-Turbine 

Story: Technical Solutions to Political Visions," illustrate how the professional and 

emotional commitments of technology practitioners can influence the success of 

technological change. For example, during the 19703, a new industry producing wind- 

turbines for electncal power emerged in several countries around the world. 

Govements in the United States, Belgiurn, Germany, the United Kingdom, Sweden and 

Denmark invested heavily in the research and development of wind-turbine power as one 

possible solution to the global energy dilemma of the early 1970's. However, Demark 

was the only country successful in designing wind-turbines that would be an 

economically viable alternative to coal-produced energy. Jorgensen and Kamoe explain 

that in the United States, for example, the billions of dollars invested in wind-turbines 

"did not bring about commercially viable wind technology, or even a usable concept for 

further development" (1 995: 58). What had happened in Denmark that allowed for such 

success with wind technology? The answer, Jorgensen and Karnoe argue, lies in the 

Danish approach to technological change. 

The most interesting aspect of the Danish story is that it was not the Danish government 

that was responsible for the success of wind-turbines, but rather a grass roots coalition. 

And the Denmark govemment did make a serious attempt. It established a new Ministry 

of Energy to develop wind technology; seeking the help of energy experts and electnc 

utilities companies. The Ministry of Energy chose a top-down strategy which attempted 

to predict before hand, during the design phase, the economic and technical principles by 

which wind-turbines would then be constmcted. In this strategy, Jorgensen and Karnoe 

explain, "the fundamental problem was defined as how to determine the 'optimum' 

design and size, heading directly towards the final wind turbine: what rotor diameter, 

blade tip speed, and height would in commercial production result in the cheapest 



electricity price" (1995: 68). This approach was very expensive and did not (and has not) 

result in a cost-effective wind-turbine. 

In contrast, the bottom-up strategy devised by the grass-roots coalition successfully 

deveioped wind-turbines that today produce 2.3 percent of the total electricity out-put in 

Denmark - fiee of subsidy and price cornpetitive with coal-produced electricity 

(Jorgensen and Kamoe, 1995). The coalition inchded enthusiastic energy activists. 

entrepreneurs, engineers and highly skilled workers. Together their commitments 

established a "counter expertise" and institutional framework which nurtured the 

development of the modem wind-turbine in Denmark (Jorgensen and Kamoe, 1995). 

Their approach to technological change combined political vision with practical 

experience. Their strategy for developing the wind technology closely resembIes a CTA 

strategy. For exarnple, instead of trying to find an optimum design for wind-turbines 

from the start, they carried out a nurnber of experiments; making gradua1 and modest 

improvements to the design based on the feedback fiom the experiments. They 

experimented with smdI and medium sized, high performance, Iow cost wind turbines. 

A combination of smalIer units, innovative industrial expertise and experimentation 

provided a workable and inexpensive solution. The bottom-up, learning-by-doing 

strategy led to success. But, Jorgensen and Kamoe stress, the strategy was only one 

factor for success. The strategy had to be complimented by the collective commitments 

of the grass-roots network. 

Gary Downey's study of integrated cornputer-aided-design (CAD) and computer-aided- 

manufacturing (CAM) technology in the aircraft design industry, in his article "Steering 

Technological Development Through Cornputer-Aided Design," illustrates how 

technological change can be met with resistance. According to a producer, "CADICAM 

technologies produce new agency in design by [inking together previously distinct design 

activities and concentrating thern in fewer locations at earlier points in product 

development" (Downey, 1995: 88). During the 198O's, CAD/CAM technology was 

heraided by it producers as the technological solution to the United States "productivity 



crisis." After the military threat of the Soviet Union subsided, the United States began to 

feel threatened nationally in a new way. The US was concemed that it was losing its 

national stronghold in the global economy to the hands of international production 

cornpetitors like Japan. The Chairman of the Board of Cornputervision, a leading vendor 

of CAD/CAM technology in the 19801s, announced that CAD/CAM technology "will 

benefit al1 by improving mankind's quality of life ... and the benefit is increased 

productivity" (Machover and Blauth, 1980 in Downey, 1995: 89). CADICAM 

technology became the new nationalist script for production in the US during this time 

period. 

CAD/CAM technology, however, has not met its anticipated success. In fact, it has fared 

quite poorly. Downey's study of this technology in the aircraft industry points to one 

reason for its failure. The use of CAD/CAM technology in this particular study, was to 

help aircraft designers rninimize the sonic boom produced by supersonic speed passenger 

air crafts. Although the technology showed both potential and limitations in ternis of the 

actual design task, Downey argues that the main reason for its failure had more to do with 

the groups using the technology than the technology itself. The use of CAD/CAiM 

transformed existing work and power relations in the established aircrafi industry . 

According to Downey, the technology served to "empower design at the expense of 

rnanufacturing and also redistnbuted the agencies of design engineers and draftsmen in 

ways that are highly variable and clear only at the local level" (1995, pg. 104). The 

groups who felt that their roles were being de-valued and marginalized resisted the 

integration of CADlCAM in their professional activities. 

To make sense of this dynamic, Downey combines the social constructivist concept of 

"acceptance" and the cultural anthropology concept of "positional identity." Social 

constnictivism suggests that group acceptance happens when the group becomes 

convinced by the problem definition or perceptions of another group (recall thetoncal 

closure from Chapter Three). In cultural anthropology, positional identity refers to the 

positional meanings and powers of cultural agents in relation to one another (Downey, 



1995). Downey puts the concepts together and views acceptance as "varying according 

to the manner and extent to which some action reproduces or transforms the 'positional 

identities' of participants in an interaction" (1995, pg. 86). In the aircraft industry, the 

action of introducing CADKAM technology transformed the positional identities of 

engineen and drafismen; shifiing draftsmen into unwanted positions. 

Downey argues that issues of acceptance and positionai identity must be taken into 

account when carryuig out any CTA objectives for technological change. Often. 

however, the way that a new strategy or technology affects network relations cannot be 

detemined before they have been introduced into a local sening. This instnicts 

implementers of change to inquire: "ln what ways does the introduction of new agency 

redistribute the agencies of interacting participants (including the agency of CTA)? and 

"How can strategies for technological change be planned so that they will not shift groups 

into unwanted positions?" (Downey, 1995). 

The case studies by Jorgensen and Karnoe, and Downey are nch with insights for the 

CTA position. First, they convey much about the complex dynarnics of technological 

change. From these studies it becomes apparent that the stability of technological 

systems, and the possibilities for change in these systems, depend to a considerable extent 

on the continual and contingent achievements and commitrnents of actors and 

organizations who support these systems. These studies also show how important it is to 

reflect upon and leam from moments of technological change, whether they have been 

influenced by CTA strategies or not. Moreover, studies like these legitimize current CTA 

strategies and provide new considerations for future strategies. For example, Herbold's 

waste management study and Jorgensen and Kamoe's wind technology study exemplify 

the importance of integrating mechanisms for continual reflection, negotiation and 

expenmentation during moments of technological change. These mechanisms define a 

new approach to managing technological change in society characterized by 

responsibility, leaming and modest improvements to technology and strategies. The 

Jorgensen and Karnoe, and Downey studies suggest that CTA strategies should be 



coordinated so that collective cornmitment to technologicai change is fostered. 

Collective cornmitment can be achieved by localizing strategies and being sensitive to the 

local interests and positions of participating groups. But in order to Iocalize strategies 

and become sensitive to local interests, CTA rnust have a method to understand local 

contexts. Further, CTA must have a way to identifL opportunities for change and points 

of entry in local contexts. These issues are explored in the following section. 

4.3. The Importance of Socio-Technical Research to CTA Strategies: 

In my discussion of the Socio-Technical approach, 1 indicated that it not only aspires to 

understand the relationship between the social and technical in society, but also has 

aspirations of inforrning this relationship. But, this objective has yet to be achieved in 

Socio-Technical literature. CTA, however, has appropriated the fiuits of Socio-Technical 

studies to guide its project of managing technology in society. CTA takes the Socio- 

Technical approach into political and practical realms. For CTA, the Socio-Technical 

approach provides the understanding and justification for a concerted social shaping of 

technology and also provides a method for operationalizing CTA strategies in practice. 

In "Firrn Strategies and Technical Choices." Rod Coombs (1995) has articulated the 

contributions of Socio-Technicai discourse to the CTA conceptual framework. Coornbs 

explains that the proposition to engage in CTA (concerted management of technology in 

society) rests on two fundamental assumptions. Epistemologically, these assurnptions are 

"social constnictivist." The first assurnption is that technological evolution is neither 

sttictly a product of technicai or scientific logic or market forces, "but that there is a space 

(albeit limited) for social choices to play a part" (Coombs, 1995: 331). For CTA, the 

next assumption flowing from this is "that this opportunity for social choice can be the 

occasion for rational collective action based on dialogue and (temporary) consensus 



formation concerning appropriate normative stances towards technology choices" 

(Coombs, 1995: 33 1). But CTA aiso knows fiom Socio-Technical studies that rationd 

collective action in the social domain cannot easily be controlled or manipulated, as  both 

the interests and interpretations of social networks are continuously re-defmed and re- 

consüucted alongside technological evolution, and, at the same tirne, through the rnicro- 

situational discourses found among the actors in a particular network. So the extent to 

which we can shape technology relies on the extent to which we can shape the 

relationships between social networks and the discourses among them - which will be 

highly contingent and localized. This is why CTA strategies for dialogue are 

characterized as continuous, reflexive, heuristic, cnticai and based on technological 

experimentation. 

The important Socio-Technicai contribution to CTA objectives 1 want to focus on in this 

section, however, is how Socio-Technical narratives and rnapping techniques have been 

recognized as a way to operationalize CTA strategies in locaiized contexts. Michel 

Callon, Rob Coombs, and Rip, Misa and Schot descnbe the practical uses of the Socio- 

Technical research program to implementing CTA. Callon argues that in order to 

implement CTA strategies for communication and experimentation in a particular 

context, a number of questions must be asked and answered. For example, "How do we 

identifj the actors who take part in the process of design and adoption of the 

technologies? In what ways and at what time do they intervene? What actors couId be 

taking part, and how?" (Callon, 1995: 306). Answers to these questions, according to 

Callon, can be informed by Socio-Technical research. 

As a proponent of, and key conmbutor to the Actor-network approach, Callon considers 

how Actor-Network mapping techniques can be used to implement CTA strategies. He 

explains that Actor-Network models offer a minimal fiarnework to describe the social 

interactions and relationships that form the processes of technological design and 

adoption. This provides a simpiified mode1 for the implementer of CTA strategies to 

tailor those strategies in specific and localized contexts. For exarnple, it makes visible al1 



the influentid actors and elements in the existing development and diffusion processes in 

order to then define who should be taking part in dialogue, how they couid become 

connected to the existing network of relations, and how the processes could be enhanced 

with the use of communication and experimentation strategies. 

Rip, Misa and Schot suggest that Socio-Technical case study research illuminates 

"entrance points" for change efforts and presents opportunities to exert "leverage" to 

improve the management of technology in society. They stress that it is not necessary to 

search for one best moment to influence technological change because technologies 

change over their entire life-cycle and involve multiple decision points over time (Rip, 

Misa and Schot, 1995). As these decision points occur in highly localized networks with 

many actors, there will be several entrance points to create and numire network alignment 

and interaction (Rip, Misa and Schot, 1995). 

Coombs considers two other advantages of the Socio-Technical research prograrn to CTA 

efforts. First, a central CTA objective is to promote technological variety and learning 

through stimulating continuous dialogue arnong a range of diverse groups throughouî 

development and up-take. But ultimately, leaming should be self supported and 

motivated within the network of relations that make up the processes of technological 

development and implementation. Thus. analytical and mapping tools should be placed 

in the hands of social groups that shape the technology. Coombs argues that the analysis 

of socio-technical networks, and the increased transparency and visibility that it generates 

about those networks, should be transmitted to any given network, or other networks 

which inter-connect with it (Coombs, 1995). The desired outcome is that the various 

groups involved with the technology, in need of direction or support, would know where 

to access it. This would lead to leaming and the cross-fertilization of ideas and expertise. 

The second advantage of Socio-Technical research for Coombs concems tracking the 

influence of CTA strategies. In the above discussion, Jelsma stressed the importance of 

defining how CTA strategies affect technological evolution in order to improve hture 





learned much already from innovating, implementing and using CITS, but this knowledge 

remains unconnected and unorganized. 

The critical approach to the emerging CITS and higher education reiationship has argued 

for the creation of a comprehensive and integrated mechanism for CITS change in 

universities. This mechanism should stimulate learning, communication with technology 

producers, organizational restnicniring and evaluation. In this thesis, informing such a 

mechanism, or leaming process, has rneant two things. First, it has rneant considering 

what form these CITS development and implementation processes might take in 

university institutions. The private sector experience may provide universities with some 

important organizational criteria for stnicturing their engagement with CITS. But 

universities are culturally and economically different fiom private sector institutions; 

therefore they cannot simply take the organizational stmcturing strategies for 

technological change of these private institutions and integrate them into their own. First, 

they would have to understand how to graph these successful technological change 

features ont0 their own institutional physique. It has been argued that the Socio- 

Technicd research program could help this understanding. 

Secondly, informing processes for CITS integration in universities has meant considering 

how to make these processes learning processes. This concems social and cognitive 

stmcturing. For instance, in pnvate sector organizations, technoiogical expertise, 

management hctions,  business agendas and social protocol are made quite explicit and 

information is institutionalized. In universities, engagement with CITS for most 

academic faculties, students and staff is participatory and knowledge flows by interest not 

by demand. The exception is non-academic faculties (libraries, media centres, cornputer 

services), where CITS knowledge is institutionalized. Yet, they largely provide a service, 

not mandatory training. The point is that CITS expertise, knowledge, interest and 

dialogue in universities could be more integrated; formally or informally. 



And while CTA recognizes that technological evolution is shaped by market forces and 

the accumulated technological components that preclude it, social interpretations, 

decisions and relations play a key role. Thus the management of technology in society 

will rely, to a certain extent, on the management of these social interpretations, decisions 

and relations surrounding techno!ogical development and up-take, in locally and 

historically specific contexts. The CTA mandate for constructive socio-technical 

management emphasizes broadening technological design and implementation criteria by 

fostering societal leaming about technology. The ingredients for societal learning include 

increasing dialogue about technology and engaging in experimentation. 1 will suggest 

how dialogue and experimentation strategies, and their conditions and criteria, might 

enhance leaming and reflexivity about CITS in universities - a crucial dimension of 

development and implementation processes. The Socio-Technical research program is 

recommended to provide the referent necessary to tailor and operationalize these 

strategies in a unique university context. 

The critical approach to emerging technology and higher education emphasized the need 

for continuous communication between industry producers of CITS and universities. 

CTA makes the same recommendation, as dialogue between producers and users can 

broaden the critena for technological design. For universities, this may have the effect of 

making CITS more appropriate for higher education objectives. Universities can provide 

the producers the necessary pedagogical knowledge for CITS design. This would require 

"network management" on the part of universities. Universities would have to identify 

which aspects of higher education a particular communication or information technology 

or system might be usehl to (department, information services or intranet), which form 

of education (distance, graduate, undergraduate) and which groups have the expertise and 

interest to correspond with producers. This could be identified using Socio-Technical 

maps and narratives. 

Universities might also practice network management with governments, other 

institutions of higher education and private sector organizations to clarify their direction 



with CITS, share knowledge and stimulate partnerships and investments. Network 

management within universities may be the most important project immediately. First, 

creating more forma1 connections arnong expertise in areas of curriculum design, 

software programming, transmission, evaluation, implementation and university policy 

could lay the foundations of CITS integration process. This network of expertise could 

discuss issues of pedagogy and educationaYresearch objectives with departments, faculty 

and students. The forms of expertise in the network, and its accessibility, should be 

transparent to encourage an open process for learning. Dialogue workshops and round 

table hearings could be planned and advertised. 

Dialogue about CITS in these discussions fostered by network management may be 

enhanced by exchanging relevant information to stimulate innovative ideas about 

technological design, implementation, evaluation and organizational restmcturing. 

Further, the values, commitments and assumptions about ernerging CITS and related 

issues should be made explicit. CTA argues that an important condition for leaniing 

about technology is an attempt to understand what technology embodies, reflects and 

reproduces through articulating and debating the social models of involved groups. As 

group interests about technology are shaped and broadened during negotiation, discussion 

about CITS in universities should occur regularly throughout their design and use. 

Group interests and ideas about technology also develop alongside actual engagement 

with the technology in the user environment. The contingency of technological change 

make moments of up-take ripe for learning and dialogue. CTA emphasizes the value of 

technological experimentation as a method to create an active search process for l e d n g .  

Localized experiments with ClTS in universities could provide a basis for exchange of 

knowledge between students, facuity and support services. The knowledge gained fiom 

CITS experiments could be fed back into design and implementation procedures to meet 

the newly defined user needs. CITS design and implementation strategies would have to 

be flexible enough to incorporate future adjustments. Further, in terms of design, this 



would require either communication with technology producen or the ability of 

universities to innovate and revise CITS in their own institutions. 

Beyond the creation of a reflexive CITS integration processes in universities is the issue 

of social and professional inertia in an organization during technological change. 

Whether it be confusion, lack of interest or resistance to change, many have witnessed 

such inertia foming around CITS integration in universities. CTA has exemplified that 

the success and ingenuity of technological change depends on the professional, cognitive 

and emotional commitments of the individuals and groups involved. For example, if the 

up-take of CITS shifi faculty, students or staff into unwanted positions, or has the effect 

of decreasing the quality and experience of education, resistance is likely to occur. Some 

forms of inertia in universities with respect to CITS change may be ameliorated by the 

CTA strategies just discussed such as encouraging open and constructive dialogue, 

network management, organizational restmcturing and a transparent and accessible CITS 

integration agenda and process. CTA suggests that a collective cornmitment to 

technological change can be achieved, to a certain extent, by localizing strategies and 

being sensitive to the interests and positions of participating or affected groups. Again, 

Socio-Technical research may provide perspective. For example, Socio-Technical 

narratives, where technological frames, cultural matrix of expectations and social groups 

are described, might result in more sensitive CITS development and implementation 

strategies. 

In general, CTA rnay provide universities a set of dialogue, experimentation and social 

network management strategies to stimulate learning and reflexivity about CITS during 

development and implementation procedures. The CTA incremental, learning-by-doing, 

leaming-by-comunicating approach to managing and assessing technology may help 

universities handle the uncertainty and complexity invoived in technological change. 

However, without knowing what the specific issues universities are facing with respect to 

CITS integration, or who the infiuential players are, or how they will shape the emerging 

technology and higher education relationship, many of my assurnptions may be invalid or 



inappropriate. Further, each university will have a unique context for CITS integration. 

This is why extensive research must be canied out in each university setting to define 

how CITS design and irnplementation should be managed. 

If the Socio-Technicai research program can illuminate the relationship between the 

social and technical in universities, CTA and Innovation and Management of 

Technologicai Change literatures may provide the institutional social and structural 

frarneworks to analyze and inform CITS development and implementation processes. It 

will be only through applying these research and analytical fratrieworks that their value 

can be determined. At the very least, they can offer universities a starting point for 

conceptualizing CITS integration in broader terms; in more critical terms. They can be 

considered a possible response to the set of issues raised by the critical approach 

characterized as a concem for pedagogy and quality education in this emerging 

educationai revolution - one possible answer to "What do we do next?" 



CHAPTER FOUR ENDNOTES 

The articles drawn on in these sections are found in Managrng Technology in Sociery: 
the Approach of Constructive Technology Assessmenf (1995) by  Arie Rip, Thomas J. 
Misa and Johan Schot. 

Rip, Misa, and Schot (1995) identiQ social and environmental problems such as 
pollution, the invasion of privacy, and unsustainably expensive health care @g. 1 ) .  



CHAPTER F m :  

Case Study. 

An interest in inf'oxming CITS integration processes in universities stems Erom recent 

cnticisms of CITS design and implementation procedures in "Emerging Technology and 

Higher Education" discourse. If we recall, the cntical perspective argues that a 

pedagogicdly and socialiy responsible integration of CITS in higher education requires 

that universities must formulate broad strategies for CITS integration which should 

include venues for communication between technology producers and universities, 

organizational restructuing and the creation of on-going evaluative rnechanisms. Indeed, 

this advice sound logical and is given legitimacy through private sector experiences. 

What seems to be missing, though, fiom the critical perspective is any account of how 

emerging technologies are actuaily designed and implemented in broad terms. As a 

result, the critical perspective is not able to comment on how their recommendations are 

to be met with respect to the current university expenence. Further, it can be argued that 

each university will have a unique context for CITS integration depending on its 

respective access to federal and provincial fûnding, technology, technical support, 

industry collaboration, and local motivation, vision and expertise. Thus, it would be 

ineffective to project these general recommendations of the critical camp ont0 

universities without regard for localized contexts. 

At the outset, it is crucial to understand the current dynarnics surrounding CITS 

integration in univenities. In Chapter Three, I suggested that the Socio-Technical 

approach can provide an appropriate research fknework to rnap these dynarnics. This 

chapter conducts a Socio-Technical case study of CITS integration at the University of 

Calgary. The following section explains my particular use of the Socio-Technical 

approach to collect, organize and interpret the data. 



5.1. Case Study Methodology. 

The Socio-Technical approach suggests that one should make tlte purpose of a study 
erplicit, as the purpose wiff shape the narrative and interpreiation. 

Through its studies, the Socio-Technical approach detennines that technology is both 

socially shaped and society shaping. For universities, this means that as CITS will 

transform hîgher education, universities in tum will influence the way CITS are 

developed, implemented, and used in higher education. But the level of this influence 

will depend on the ways universities approach CITS integration. I would suggest that if 

universities view and approach CITS integration as a broad process, their chances of 

shaping emerging technology to their needs may be enhanced. To do this, they must have 

an understanding of current integration processes as well as how and why CITS are 

actually being used. In literature about emerging technology and higher education, no 

study has researched the broad processes of CITS integration in a university. I will use a 

combination of SCOT, Systems Metaphor and Actor-Network sub-approaches to 

understand these processes. 

Data Collection. 

The modes of data collection und perspective on the areo of inquiry wiff oLso contour 
Socio- Technical rrarratives. 

The set of Socio-Technical approaches emphasize the use of thick description in 

constructing socio-technical narratives in order to adequately convey the manifold 

technical, social, economic and political aspects of a case. In most Socio-Technical 

studies, the "case" is a story about a technology. In my study, the case will be a story 

about CITS development and implementation processes. 1 feel that these processes are 

the important referent for studying the relationship between an existing context with a 

plethora of diverse emerging technologies. 

Socio-Technical authors access their information through a combination of persona1 

interviews, historical research and participant observation. My study will rely mostly on 



personal interviews and participant observation. It will reflect infoxmation gathered from 

ten personal interviews with senior administrators, professors and support staff who 

work at the University of Calgary. Al1 are intimately connected to CITS integration in 

some fashion. 

The study will also reflect my own observations of aspects of the CITS integration 

process. Over the course of the past year, 1 was able to assist my thesis supervisor in a 

project which 1 wilI refer to as the "Tele-Networking" initiative. This project is the 

vantage point through which I view aspects of CITS integration at the University of 

Calgary. This experience has allowed me to observe various meetings and focus groups 

with respect to the project itself and other initiatives in the university. It has also allowed 

me to identiQ those who wouid be rnost suitable to interview. 

De-Limiting the Levels of Analysis and Organizing the Data. 

The Socio-Technical approach recommends "de-limiting the levels of analysis "for the 
case under study. 

In Chapter Two. 1 circumscribed the range of players and issues that might potentially 

influence the relationstiip between emerging CITS and higher education. These players 

include: the federal govemment, provincial governments, and universities. Within the 

university there are sub-levels such as senior administration, faculties and departments, 

support services, and initiatives at the local level that include professors, students and 

concern situation-specific educational and scholarly objectives. 

My case study will address a "vertical sliver" of each of these levels. The time-fiame of 

my study reaches back to the early 1990's and extends up to the present. 1 will describe 

how the federal govenunent and the Alberta provincial goverrunent influence CITS 

integration dynamics at the University of Calgary. 1 will also descnbe how governrnental 

influences mingle with existing University of Calgary strategies for CITS change, and 

how these influences shape the integration of CITS at the level of individuai projects. 



Through this kind of analysis, 1 will ûy to identiQ CITS development and 

implementation processes and determine the various rationalizations for merging new 

technologies with higher education. 

My research inqrtiry wiil shape the organization of my data 

There are two objectives for my case study. The first is to identi@ and describe CITS 

integration processes at the University of Calgary. The second is to construct a narrative 

for these processes based on the understandings of my interviewees. 

To describe and identifi the processes, 1 will use Socio-Techcal mapping techniques. 

Because of my research inquiry, the models will be used to represent the processes as 

opposed to the content of a technology. My rnodels wiIl further be different frorn 

existing Socio-Technical models as they will reflect different moments in time and 

different levels and aspects of the process. The description and identification of the 

processes will form Part one of the case study. 

Part one d l  be divided into three sections: the Tele-Networking initiative; the Leaming 

Enhancement Envelope; and the Strategic Transformation Plan. Section one describes 

the Tele-Networking initiative which is one project, arnong many, funded by a provincial 

grant called the "Leamhg Enhancement Envelope" (LEE). Section two describes and 

maps the LEE process and its relationship to CITS integration at the University of 

Calgary. Section three describes the "Strategic Transformation Plan," which re-thinks the 

objectives of the university in the face of larger social change. The role of emerging CITS 

in this "Transformaûon Process" is central. 

Part Two of the case study creates a narrative about CITS integration pracesses through 

the understandings of my interviewees. The first section discusses the issues of 

development, evaluation and pedagogy as they relate to CITS in higher education at the 

University of Calgary. This section also discusses how the LEE process influences these 

issues. The second section discusses how the University of Calgary is expected to re- 



organize itself to accommodate CITS change. This section also looks at some issues that 

may serve to influence organizational stnicturing. The interpretation and articulation of 

these issues will be guided by Socio-Technicd concepts and terms. 

Identiming and describing CITS integration Processes at the University of Calgary 
using: Socio-Technical mapping techniques. 

Defiriing how Socio-Technical mapping techniques will used in my study. 

SCOT, Systems Metaphor and Actor-Network sub-approaches have devised unique 

narrative and modeling techniques to describe socio-technical ensembles. 1 feel that 

integrating these methods will provide a broader understanding of the curent socio- 

technical ensemble occurring at the University of Calgary. Drawing on the SCOT 

approach, 1 will identifi some of the groups who are involved with integrating CITS at 

the University of Calgary, as well as the meanings these groups attribute to CITS. 

Drawing on the Systems Metaphor approach, 1 will identie the organization such groups 

are afiiiated with and describe how the organizational mandates shape the goah of these 

groups and also the relationship between CITS and higher education. Drawing on the 

Actor-Network approach, 1 will identie the "bonds" or relationships between the groups 

(using lines to connect them) and describe how those bonds form aspects of the CITS 

integration process at the University of Calgary. 

Interpreting and analyzing CITS integration processes at the University of Calgary 
using Socio-technical concepts and terms. 

Defining how Socio-Technical concepts and terms wiff be used in rny case study. 

Socio-Technical narratives are a multi-plexing of different perspectives and 

interpretations about how technologies evolve in Society. The narrative 1 will create will 

integrate the perspectives and interpretations of my interviewees with respect to the CITS 

development and irnplernentation processes at the University of Calgary. Where 

appropriate 1 will use Socio-Technical concepts and terms to help articulate and 

understand the dynamic relationship between CITS and higher education. Many of these 

terms and concepts are used in Socio-Technicd studies to comprehend the social issues 



sunounding the development and up-take of a particular technology in society. In this 

study, Socio-technicd concepts and temis wili be used to comprehend the social issues 

surrounding CITS development and implementation processes at the University of 

Calgary. 



5.2. Case Study. 

This mode1 can be used for reader reference. It depicts the parameters of my case study. 

\ (Aiberta Provincial ~overnrnen;) 

/ CITS Integration Processes \ 
at the University of Calgary 

\ 
Tele-Networking 

Initiative 
(Grad. Program in Communications 



5.2.1. Identifying and Describing CITS Irnplementation Processes at the University 
of Calgary. 

5.2.1.1. Tele-Networking Initiative - Introduction. 

In this section, 1 will identify and describe some of the players, issues and influential 

factors that shape the relationship between CITS and higher education inside one 

initiative at a locaiized level within the University of Calgary which 1 refer to as the Tele- 

Networking initiative. 1 will begin by describing the events leading up to this initiative. 

Then 1 will show the initial groups involved and describe the objectives of the initiative in 

its conceptual stages. I will then describe the initiative's current status as a funded LEE 

project and discuss its future plans. 

5.2.1.1.1. Tele-Networking Initiative - Pre-History (1993). 

In 1993, The Graduate Programme in Communications Studies (GPCS) toyed with the 

idea of opening up a satellite office in the Department of Marketing, Business, 

Economics and Law (Faculty of Business) at the University of Alberta to offer sorne of 

their professional style courses to the Edmonton market. The GPCS also wanted to iink 

up with people working in the area of cultural industries in the Faculty of Business. At 

this point, there was almost no interest in the relationship between larger university 

change and CITS innovation at the University of Calgary. Some centrai administrators 

and certain aspects of the university had begun to think about this relationship. But, on 

the whole, the merger of CITS and higher education was not conceptualized in general at 

the University of Calgary. 

In this same year (1993), the Alberta provincial govemment announced a series of cuts to 

the university human resources budget that would be scheduled in over a three year 

period. For faculty and staff in universities, this meant a 5% cut to salaries. These cuts 

would corne out of the 1994 budget. In 1994, more cutbacks were announced to 

university operating budgets. Today, total operathg budgets have been cut 1 6.20% 

(depending on the department). These kind of cuts have been detrimental to units like the 



Graduate Programme in Communications Studies whose budgets were not large even 

before government cuts. For the Graduate Programme in Communications (GPCS) 

studies at the University of Calgary this meant that it could no longer hire sessional 

instmctors, bring in speakers, network its programs or keep in close touch with alumni. 

These cuts have senously afEected program growth. 

5.2.1.1.2 Tele-Networking Initiative - History (1994-1995). 

During the first year of the governrnent cutbacks (1994), the GPCS and the Faculty of 

Business considered whether it would be possible get back to the place where growth 

would become possible. In August 1994, the Director of the GPCS (E. Einsiedel) and Dr. 

D. Mitchell met with Dr. Stuart McFayden, Dr. C. Hoskin and Dr. A. Finn in the Dept. of 

Marketing, Business, Economics and Law (Faculty of Business) in Edmonton to discuss 

how the prograrns could mutually benefit through the exchange of teaching and research 

resources. 

In this meeting, the two groups agreed that il would be useful to "test out some of the new 

networking technologies to see how they might assist the process of graduate level 

teaching at a distance" (lener to S. McFayden fiom D. Mitchell, June 1996). The groups 

held a number of interactive seminars between 1994 and 1995; using ATM full broadcast 

mode facilities to link the U of C and U of A campuses. David Mitchell determined that 

"these trials gave us a fair sense of how the technologies operated and the level of 

preparation that would be required for either a lecture or seminar format" (letter to S. 

McFayden from D. Mitchell, June 1996). 

In May 1994, Professors Mitchell and Brent (GPCS) met with Professors McFayden, 

Hoskins and Fim (Faculty of Business) to further deveiop these ideas. With knowledge 

of the new initiatives that Queens and Athabasca were undertaking to provide entire 

MBA prograrns at a distance, the groups considered sharing communications-related 

curriculum by developing distance courseware on a collaborative basis. At this same 

meeting, the idea of possibility of offering a collaborative "networked course" at the 



graduate level in the areas of communications and management in the fa11 of 1997 was 

posed. 

Y A I b e r t a  Provincial Government 7 

Faculty of General Studies 

Idea of a collaborative technology-based network 
course between the two groups. 

Mode1 1 (section 1.2) This mode1 displays the relationship between the Graduate 
Programme in Communications Studies and the Faculty of Business in 1994 when the 
idea of a graduate level networked course (technology-based) was proposed. The 
govement cutbacks to higher education resources were seen to have increasingly 
negative impacts on program budgets and faculty salaries in each university. Pnor to the 
cutbacks, the GPCS and the Faculty of Business were considenng ways to stimulate 
growth in their programs. However, the implementation of cutbacks would make it more 
crucial for the GPCS and the Faculty of Business to form ties and share resources. 



5.2.1.1.3 Tele-Networking Initiative - History (1995-1996). 

In 1995, the federal government and the Alberta provincial govenunent' began to consider 

the relationship between emerging CITS and higher education. Given that both 

governments were committed to deficit reduction (through cutbacks in educational and 

social services) it was not surprising to hear that the governments were encouraging the 

use of CITS in higher education as a way to make existing resources in higher education 

go further. CITS were viewed as a way to increase student enrollment with the same 

amount of resources. Governments believed that CITS could make educationd processes 

cheaper, faster and more efficient. In other words, governmentd mandates for CITS in 

higher education were driven by goals of sustainability; and were not necessady 

perceived as a way of stimulating growth. 

Within the University of Calgary, interest was beginning to f o m  seriously about the 

relationship between CITS and university-wide objectives. For example, around this 

time, the Federal government began to invest heavily in technological innovation in the 

areas of medicine, the environment and technology-based-learning. In 1995, the 

University of Calgary submitted two proposais, one for Tele-Medicine and one for 

technoiogy-based learning." 

Another example of interest in CITS was the 1995 "Convergence Symposium;" 

sponsored by AGT, and hosted by the Facuity of General Studies at the University of 

Calgary. One motivation behind the symposium was to stimulate a convergence research 

network housed inside the Faculty of General Studies. Another motivation was to muster 

resources for the Faculty to innovate with emerging CITS. 

During the summer of 1996, the GPCS (U of C) and Faculty of Business' (U of A) plans 

for developing distance courseware for communications related curricuium expanded 



significantly. In September 1996, representatives of the GPCS and Facdty of Business 

met (through teie-conference) with Simon Fraser University, York University and McGill 

University representatives who were interested in developing a course in the area of the 

social context of communication and information technologies and services. The plan 

now was to develop a nationally networked course that wuuld link five sites: Simon 

Fraser, Calgary, Alberta, York and McGill (letter to K. Collins fiom D. Mitchell. 1996). 

The course would be supported by a variety of distance technologies including audio- 

v i s d  conferencing, on-line discussion groups, and intemet resources. Not only wouid 

the course address issues surroundhg emerging CITS in society, but it could also use a 

range of emerging CITS to deliver the courses between universities. 

As the GPCS had been experimenting with tele-conferencing technologies for inter- 

institutional meetings, it understood the cost and skills required to use new technologies 

like this. Thus, to ma te  a nationally networked course, the GPCS and the Faculty of 

Business realized that a great deal of funding would be required to suppon both the 

research and the technology. 

5.2.1.1.4. Tele-Networking Initiative - Current Proposal and Situation with 
Learning Enhancement Envelope Support (1996-1997). 

At dmost exactly the same time that the plan for a nationally networked course was being 

developed, the Department of Advanced Education and Career Development within the 

Alberta Provincial government, announced a three year funding opportunity for Alberta 

institutions of higher education. This funding opportunity is called the Learning 

Enhancement Envelope (LEE); worth a total of 30 million dolIars (1 0 milIion a year over 

3 years) to be disûibuted arnong institutions of higher education. The University of 

Calgary was awarded a portion of this funding in year one (see LEE section). At the 

University of Calgary, the majority of this money has been divided between individual 

projects and initiatives. The rest of the rnoney is being invested in the creation of a 



university infrastructure to support teaching and leaming enhancement and CITS 

development and implementation. 

Current Proposal. 

In Septemever 1996, David Mitchell (GPCS) subrnitted a proposa1 to LEE to fund the 

costs of the Tele-Networking initiative on the University of Calgary side. On the 

University of Alberta side, professors McFadyen, Hoskins, and Fim fiom the Faculty of 

Business subrnitted a proposa1 to LEE to fmd the costs of the Tele-Networking initiative 

on their end. Within the proposais, the specific objectives, phases, technologies and 

partners of the Tele-Networking initiative were defined."' 

The purpose of the initiative was to develop the first nationally networked course 

conceniing the sociological, economic, political, and cultural contexts of communications 

and information technologies. The objectives of the initiative are multi-fold. First. the 

initiative seeks to enhance collaboration and excellence in graduate level teaching and 

research by "using the new distance leaming technologies to gather together and integrate 

a number of complementary teaching and research interests in these areas within the 

province.. .and connecting it [the reseatch] with the best scholarship and debate on these 

matters across Canada" (Mitchell, LEE proposal, 1997). Second, the initiative seeks to 

define appropriate non-traditional technology-based systems to deliver the course. These 

technologies and systems will be evaiuated in tems of cost, pedagogical appropriateness 

and access. Third, the initiative seeks to develop a range of paper-based and electronic 

educational products for use in graduate level courses that codd be distributed at cost 

within Alberta (Mitchell, LEE proposal, 1997). Finally, the initiative seeks to build 

faculty and student skills with audio-visual and on-iine conferencing technologies, and 

CD-ROM production. 



The initiative is divided into three phases. The first phase is the pilot project phase where 

a variety of asynchronous and synchronous audio-visual technologies (for course 

delivery) and information databases related to communications research (for information 

retrievai) will be evaluated. The second phase is the course operations phase where the 

technologies are implemented and evaluated in terms of actual leaming enhancement. 

The third stage is the publication stage, where the educational products are produced and 

market tested for M e r  development. 

The potential Alberta partners of the initiative who could provide specialized course 

content are: the Faculty of Business at the University of Alberta and the Graduate 

Programme in Communications Studies at the University of Calgary. The Faculty of 

Extension at the University of Alberta rnay provide courseware expertise to the GPCS in 

exchange for course content. The potential partners that may be involved in the initiative 

outside Alberta; who could provide specialized course content are: the School of 

Communication; and Centre for Studies in Publishing at Simon Fraser University. the 

Mass Communications Program at York University, and the Graduate Program in 

Communications at McGill University. 

Current Situation. 

The GPCS LEE proposal. as outlined. is divided into three stages. The stages roughly 

match the three years of fünding opportunities offered by LEE. At this time, the GPCS 

has been awarded $30,000 in the first year of LEE funding ($5,000 in the first round and 

$25.000 in the second) for the pilot project phase. This will allow the GPCS faculty and 

students to expenment and assess a range of technologies. It will also allow seminars to 

be delivered in tele-conferencing mode which will access many of those content experts 

listed above. The Faculty of Business, however, was denied LEE funding for their 

proposal in the first year. And funding to support the second stage of the Tele- 

Networking initiative in the GPCS has recentiy been recornmended to the AAECD by the 

University of Calgary LEE Review Panel. 



5.2.1.1.5 Tele-Networking Initiative - Ideal Network of Future Partners. 

The above discussion referred to same of the partners who may potentialiy be involved in 

the Tele-Networking initiative - funding and support in their own contexts permitting. 

Three other kinds of partners have been identified as important to this initiative in the 

future. They are private industry partners, governmental partners and international 

partners (see mode1 2). 

In 1996, D e m a  Robinson, Executive Director of the Pacific Advanced Communications 

Consortium (PACC)", contacted David Mitchell about a possible involvement in PACC's 

emerging Telematics Advanced Program (TAP); whch they hoped to offer through the 

proposed Western Govemor's Virtual University. PACC is affiliated with The Pacific 

North-West Economic Region (PNWER), an association of 3 provinces and 5 States 

devoted to regional economic and developmental interests. One goal of the 

PACCPNWER consortium is to network with people from industry, academia and 

goverment (in Canada and the United States) who have knowledge and expertise in 

telecomxnunications, computing and mass media innovation, policy and research. This 

knowledge and expertise would be consolidated into TAP; which planned to offer on-line 

Masters and Doctoral programs in these areas. Mitchell and his colleagues in the 

Canadian network', were invited to attend the PACC Conference in November 1996, 

hosted by the University of Oregon to discuss a possible with TAP as a node of 

expertise." Thus, PACC may become an international partner for the Tele-Networking 

initiative. 

At this PACC Conference, the Tele-Networking partners (GPCS and Faculty of Business) 

were introduced to George Sarnoil, Chief Information Oficer of the Government of 

Alberta. This introduction lead to a meeting between Sarnoil and the partners back in 

Alberta in December, where the possibility of creating knowledge and expertise bonds 

between the Tele-Networking partners and large private sector firms in 

telecommunications and communication (in Aiberta) was considered. Sarnoil has offered 

to host a meeting between the partners and large private sector firrns in the near future. 



The rationale for creating links between universities, governments and the private sector 

were as follows. It is hoped that private sector telecommunications and cornmunications 

firms could provide content in these areas for graduate level courses. The up-side for 

industry would be that students entering the workforce would be in-tune with the curent 

issues and developrnents occurring in these industries. Developments in technology and 

related issues are happening so rapidiy that it would be beneficial for both industry and 

higher education to form bonds. The sarne argument can be applied to governrnent 

factions and universities. As policy issues surrounding new technologies are becoming 

more and more complex, it would be advantageous for govenunent factions and 

universities to form relationships. 

cial Governrn 

Tele-Networking Partners 

Model 2 (section 1.5) This mode1 depicts the ideal network of relations for the Tele- 
Networking initiative. Communication between these groups and the formation of 
knowledge databases could be made possible with the use of new CITS. Of course, this 



form of Tele-Networking initiative will depend on each group's access to funding, 
support and resources. 

5.2.1.1.6 Tele-Networking Initiative - Summary. 

In the foregoing section I have tried to describe the relationship between emerging CITS 

and higher education by looking inside a localized initiative at the University of Calgary. 

In the Tele-Networking initiative, as an example, it seems apparent that the interest and 

rationde for CITS innovation and use in higher education will likely occur at highly 

localized levels. For example, the original impetus for a merger between the GPCS and 

the Faculty of Business was to share teaching and research expertise. Then ideas of 

sharing this expertise via new CITS emerged. Soon after, government cuts to human 

resources and operating budgets impeded the growth of the respective programs. The 

GPCS, for exarnple, could not access new teaching or research expertise through hiring 

sessionals or bringing in guest speakers. The GPCS had also lost rnuch of its ability to 

advertise and network its programs effectively. The use of CITS to access extemal foms 

of expertise and to stimulate networking was seen as a possible solution to these 

pro blems 

More importantly, the rationale for using CITS was to enhance graduate level education. 

For instance, it was hoped that the use of tele-conferencing technologies for lectures and 

seminar discussions would allow students access to current scholarship on course topics 

and case real-life perspectives on issues fiom industry and government. in this it would 

appear that technology and educational objectives were seen as intimately connected, and 

the use of new technology in this initiative was not to make graduate level education 

cheaper or faster - but rather to enhance it qualitatively for the users. 

However, highly localized CITS initiatives will be very dependent upon support: 

intemal and extemal to the university. These kinds of initiatives require a lot of resources 





higher education and new technology relationship: first, because tomorrow's information 

workforce wiIl need to be technologically literate; second, because emerging computer- 

based technologies and systems wiIl supposedly make the educational process cheaper, 

faster and more efficient. The Report concluded by suggested that the Provincial 

governments and their institutions of higher education should find ways to make 

technology a central feature in educational processes. 

Shortly after the release of the IHAC Report, provincial governrnents across Canada 

released concept papers speaking to the role of emerging technology in workplace 

training and in various levels of education. The Alberta Provincial Goverment concept 

paper, calted "Visions for Change" (1995) stated that the province would be cornrnitted to 

supporting technological change in institutions of higher education - although the specific 

form of this commitment was lefi unclear. This changed in 1996 with the announcement 

of the Leaming Enhancernent Envelope prograrn. 

5.2.1.2.2 The LEE Process - Allocating LEE Funding and LEE Criteria at the 
Provincial Level. 

Allocation of LEE Funding to Institutions of Higher Educatioa in Alberta. 

In June 1996, Advanced Education and Career Deveiopment (AECD), a department of 

the Alberta Government, announced that it would support and encourage the integration 

of information and telecommunications technologies within Alberta's adult learning 

system through the establishment of the Learning Enhancement Envelope. Those post- 

secondary institutions, accredited by the Private Colleges Accreditation Board, were 

eligible for funding through this envelope. This envelope is worth 30 million dollars to 

be rneted out at 10 million a year over three years beginning with the 1996-1 997 fiscal 

year. 

The AECD stated in its 1996 guidelines that the envelope's operation grants would be 

made availabie to institutions in two ways for the initial 1996-1 997 year. First, five 



million of the grant would be divided arnong d l  eIigibIe institutions on the basis of 1994- 

1995 full time equivalent enrolments (AAECD, 1996). Second, each institution would be 

eligible for further funding (worth a total of five million) in 1996- i 997 in order to support 

its technology integration plan (see next section). 

From the Provincial Govemrnent perspective, the Learning Enhancement Envelope was a 

way to compensate for some of the cuts it had forced on the organizational budgets of 

higher education institutions. Alongside LEE, the government has aiso attempted to 

reinvest in the areas of research and infrasmicture renewal in universities to make up for 

some of the loss. 

LEE Criteria - Provincial "Filters."'" 

Each institution eligible for LEE funding in the initial year had to submit their 

institutional technology integration plans. If the institution had not already developed 

such a plan prior to LEE, they were expected to develop one in conjunction with the 

projects they would initiate with LEE funds. The AAECD suggested (in its LEE policy 

guidelines, M E C D ,  1996) that the technology integration plan shouId outline the 

following things: 

how the plan relates to the provincial concept paper "Visions for Change." 
the achievements already make with technology integration within the institution. 
the plans for technology integration over the next 3-5 years (using its own fùnding). 
the initiatives proposed using LEE fimding, and how these initiatives fit into the 
technology integration plan. 
how the initiatives reIate to LEE funding categories. 
the measures by which performance and outcomes of the initiatives can be judged. 

The AAECD made clear the soas of activities institutions of higher education could 

spend their funding on. For example, institutions could: 

adapt curriculum for new technologically supported models of learning for remote or 
on-site students. 
increase the nurnber of distancedelivered courses or programs to reach remote 
sîudents. 



design training that would promote technological literacy among students, staff and 
instnictors. 
conduct research pertaining to the relationship between technology, and teaching and 
leaming . 
develop learning support mechanisms in order to integrate 
the institution. 
purchase equipment and infiastructure that would increase 
used to deliver curriculum using technology. 

technology successfully in 

access to technology or be 

In general, the AAECD stresses that pnority would be given to initiatives that stimulated 

collaboration between ins t i~ ions  and other organizations. Priority would also be given 

to initiatives that could sustain themselves financially when LEE funding was terminated. 

Also the AAECD demanded that technology integration plans would have to be up-dated 

and re-subrnitted in order for the institution to be eligible for the second and third years of 

fimding . 

These AAECD LEE stipulations and funding categories seem to be a product of three 

influences. First, these stipulations and categories reflect the sentiments and objectives 

for technology and higher education as outlined in the Alberta goveniment concept paper 

"Visions for Change" (1995); which was a response in many ways of the Federal 

govemment IHAC Report (1995) in the sense that technology was viewed as a way to 

save resources in higher education and train tomorrow's information workforce. Second. 

these stipulations and funding categories reflect a central goal of the "New Directions for 

Adult Learning in Alberta1' (1994) policy paper, which sought to create more 

oppominities for adult leaming through the use of altemate technology-based educational 

delivery modes. This policy paper was released by the Minister of AAECD &er 

"extensive discussions with Albertans about the future of adult learning in the province" 

(in LEE policy guidelines, AAECD, 1996). Third, these stipulations and fûnding 

categones were also a product of the discussions the AAECD conducted with senior 

administrators from Alberta universities and colleges. The final policy guidelines and 

procedures for the Learning Enhancement Envelope (1996) were the result of 
a * .  

approximatel y fi fteen drafts."" 



5.2.1.23 The LEE Process - Allocating LEE funding and LEE Criteria at the 
University of Calgary (First Two Years). 

Allocation of LEE Funding within the University of Calgary. 

There were wo rounds of LEE hinding allocations in the first year (1 996-1997). The 

first round of LEE funding was divided up among the accredited institutions and basically 

handed over in bulk allocation (the U of C was given $900,000 at this point). In the first 

round of the first year, 33 University of Calgary LEE project proposals were evaluated by 

an intemal (to the University of Calgary) LEE Review Panel and sent back to the 

AAECD for approval before funding was allotted. In the second round of the fxst year, 

the allocation of LEE funds between the U of C LEE projects became more cornpetitive. 

O d y  19 LEE projects in the second round were funded; most of which had received 

funding in the first round. For the second year of LEE funding (1 997- 1998), the LEE 

Review Panel has already evaluated and submitted 43 LEE proposals to the AAECD for 

approval. 

The AAECD formed three general categories that these projects could be subrnitted 

under. The first concerns the development of institutional infrastructure that would 

support a collective environment for the enhancement of technology-based teaching and 

learning. The second category concerns the transformation of teaching and learning 

processes through the use of technology at the local level. The third category concerns 

the redevelopment and media production of curriculum for distance a d o r  alternative 

delivery. Projects supported in this third category, although affiliated with LEE, are 

h d e d  out of a separate envelope called the Curriculum Redevelopment Fund (CRF). 

For example, out of the 43 LEE proposals that the Review Panel submitted for year two, 

16 were infiastructure related, 25 were local projects, and 6 CRF related. 

Although the AAECD had outlined clear stipulations for how institutions of higher 

education could use LEE funding, it was left up to those institutions to detemine how 



LEE M i n g  would be meted out, to some extent, inside their institutional boundaries. 

At the University of Calgary, an Advisory ~ o u n c i l ' ~  was set up to decide how LEE 

funding should be allocated within the University of Calgary. The Advisory Council 

collaborated with the Vice President Academic (and associates)" to consider this 

allocation. The VP Academic and her associates spearheaded the on-going "Strategic 

Transformation Process" (see section 3) at the University of Calgary. The considerations 

for technological change at the University of Calgary developed in the Strategic 

Transformation Process were used as the basis for the technology integration plan(s) that 

was requested by the AAECD under the LEE guidelines. Allocation of LEE f ' d s  within 

the university had to be consistent with the govemment stipulations for technology 

integration, as well as with the University of Calgary's own plans for technology 

integration. 

In the course of these deliberations, two kinds of considerations for technologicd change 

at the University of Calgary became apparent: first, to stimulate technological innovation 

with emerging technology at the local level to enhance specific educational and scholarly 

objectives; and second, to develop an infrastructure (critical mass of technical and 

curricular expertise) that couid support the development of these local initiatives. As a 

result, it was decided that one portion of LEE funding would be allocated to individual 

initiativedprojects. while another portion would be allocated to the establishment of a 

"Common Pool" of resources for the support of individuai projects (see mode1 1). 

In the spring of 1997, a second competition was initiated for LEE funding. The proposals 

submitted pertained either to collective infrastructure development or technology-based 

teachingAearning transformation at the local level. Among other things, the localized 

proposals were required to speciQ the various forms support the projects would need. 

Foms of support common to the initial 50 proposals in the LEE funding competition 

were grouped into support for coursefmaterial development and support for shared 

hardware (Jennet and Buell, November 1996). 



Common Pool. 

Support for course/materid included multimedia support, web-based support, 

instructional design support and technical programming support, Many proj ects also 

needed the use of hardware (shared) such as  consolidated web servers, the distance 

education centre and the new media centre. Much of this support, expertise and 

hardware, already existed at the University of Calgary. These forms of support would 

make up the "Cornmon Pool of Resources." Each h d e d  local project would be allotted 

a number of Common Pool Resource hours" @y the Cornrnon Pool coordinators"") to 

access expertise or hardware support appropriate to their needs. To assist Cornmon Pool 

support for the projects, the idea of invoiving graduate students in the projects and the 

Common Pool was suggested by the Review Panel. Graduate students could act as a 

liason between project leaders an Common Pool teams. 

LEE Advisory Council 

Portion of LEE Funds to 
Individual Projects 

The University of Calgary 



Mode1 1 (section 2.3) This mode1 depicts the two general forms of LEE allocation in the 
University of Calgary: individual projects and a Common Pool of Resources to support 
the projects. These allocations were detemined by the University of Calgary LEE 
Advisory Council and shaped by the existing considerations formulated in the Strategic 
Transformation Plan (spearheaded by the VP Academic and associates). 
Simulîaneously, the allocations were in alignment with Provincial govemment AAECD 
stipulations and guidelines for LEE fûnding. 

One fonn of support that was not available at the University of Calgary at this time was 

evaiuative expertise for assessing technologies, and their ability to enhance teaching and 

leaming processes. Both the AAECD faction and the LEE Advisory Council stressed the 

importance of building an evaluative cornponent into the design and development of LEE 
. . . 

initiatives. Two proposais"", of the 50 entered in the initial LEE funding competition, 

were related to evaluation. The LEE fiuiding Review Panel amalgamated these two 

projects and supported their bid for LEE funding. The amalgamated projects became the 

"Lessons Learned Evaluation Team." 

The team consisted of University of Calgary faculty and support staff. The Team also 

brought in external experts on evaluation."' The Team was integrated into the Cornrnon 

Pool. The Team had two main objectives. The first was to assist the funded projects in 

developing appropriate mechanisms for evaluation through workshops and individual 

meetings with the project's leaders. The second objective was to communicate the 

outcomes of the LEE projects; collected and made available through an interactive web- 

based repository (LEE Evaluation Workshop Notes, April 1997). 

LEE Ctitena for Individual Projects - Institutional "Füters." 

A Panel was set up by the LEE Advisory Council and the VP Academic to review the 

LEE proposds and select potential projects for funding. This Review Panel was made up 



of eight members fiom academic and non-academic facultics within the University of 

Calgary. The selected LEE project proposals, submitted as part of the University of 

Calgary's technology integration plan, were then forwarded to the AAECD faction for 

approval for LEE funding (second round first year, and second year). 

The Review Panelxv adopted a number of criteria and principles for evaluating the LEE 

proposais. These criteria were aligned with the existing considerations for technology 

integration as reflected in the "Strategic Transformation Plan" at the University of 

Calgary. The Review Panel asked the following questions when assessing the LEE 

proposals: 

Does the proposa1 identify and address LEE criteria as outlined in the AAECD 
guidelines? 
Does the proposal identify how the project wilI be financed following the 3-year LEE 
time fiarne? 
What is the potential for application to other courses or disciplines? 
1s there an evaluative component built into the proposai? 
Are intellectual property issues sufficiently addressed in proposals which seek to 
develop content? 
Does the proposai dernonstrate colIaboration with other universities, colleges or 
organizations? 

Again, proposals that satisfied the Review Panel's institutional criteria were forwarded to 

the AAECD for approval. 

In addition to the Review Panel's criteria, another institutional filter was created. The 

projects also had to have the support of their faculty Deans. In the first year of LEE 

(round two) the Deans were asked to sign the proposals and identify their capital 

requirements. By year two of LEE, however, Dr. Jemet (LEE coordinator) asked the 

Deans to evaluate and prioritize the various proposals initiated inside their faculty. Jennet 

felt that "submissions should be linked to facuity pIans rather than being soIely an 

individual instmctor's initiative" (Vice President Academic Council Notes, January, 

1997). Thus by the second year of LEE, the projects were formally pnoritized by both 

the Review Panel and the Faculty Deans before they were submitted to the AAECD. 



5.2.1.2.4 The LEE Process - Summary. 
The AIberta Governrnent Leaniing Enhancement Envelope has clearly stimulated CITS 

innovation and integration at the University of Calgary. It has given many instructors the 

opportunity to redesign their curriculurns for technology-based modes of delivery. It has 

also allowed many insîructors to connect curriculum and teaching expertise wiih other 

institutions and organizations. 

ColIected & Collected & 
Prioritized Proposais Prioritized Proposals 
fiom Faculty Deans from Review Panel 

LEE Review Panel 

Departments LEE Proposais 



Mode1 2 (section 2 3 )  This mode1 represents the filtering process for LEE proposals in 
the second round of LEE funding. The proposals were created by faculty members inside 
departments, inside faculties. The proposals would be evaluated and prioritized by the 
Faculty Deans and forwarded to the University of Calgary LEE Review Panel. The 
Review Panel would then evaluate and prioritize the proposals and forward them to the 
AAECD for approvai. As shown, some proposals had a better chance of achieving the 
Deans support than others. This is because in some faculties, only one proposal was 
submitted. In faculties with many departments and many proposais, there was 
cornpetition for LEE fùnding even at the Faculty level. 

LEE has also stimdated an infrastnicture which supports the development and 

implementation of CITS in higher education at the U of C. Much of this infrastructure, 

such as instructional design support, multi-media support, technical support, technology- 

based distance delivery support, web-reiated support and information retrieval support. 

already existed at the university. With LEE fimding, however, access to these services 

has been increased and many of these services have expanded. 

But the LEE program has not only accelerated the relationship between CITS and higher 

education, it has also shaped it. Although individual instructors, faculties and the 

university itself were able to define this relationship through their own interests, 

ultimately these interests have had to align with the objectives of the Governrnent. And 

although the Alberta Governrnent stated that one of its objectives was to enhance 

"intellectual performance," its desire to promote the use of technology in higher 

education seems to be driven by hopes that technology could Save resources by accessing 

more students and increasing leaming time. 

5.2.1.3 Conceptualizing a Cohesive Process for CITS Integration at the University 
of Calgary - introduction. 

At this point, 1 would like to describe how the University of Calgary is looking into ways 

to create a more cohesive process for CITS integration. I will begin by considering how 



the University of Calgary has been developing a long-range, university wide strategy for 

institutional transformation; of which technological integration is considered a key 

feature. This strategy depicts the broad perspective for CITS integration in higher 

education. It is expected that this transformation strategy will shape CITS integration at 

the local level of teaching and Ieaming by re-organizing the existing mechanisms for 

technological innovation and implementation within the university. Next, I will look at 

how some of these existing support mechanisms and discusses the potential plan for their 

re-organization. This section also examines a focus group called the "Distance Education 

Focus Group" (DEFG). The purpose of this section is to show how vanous groups within 

the university, with various perspectives and tasks with respect to technological change, 

shape the relationship between CITS and higher education. These perspectives and tasks 

combine to form a process for CITS development and implementation at the University 

of Calgary. 

5.2.1.3.1 The Strategic Transformation Process at the University of Calgary - The 
Broad Perspective. 

The Strategic Transformation Plan (STP) was set into motion by the President of the 

University of Calgary and individuais within the Vice President Academic's Ofice in 

1996. Senior Administration felt that the university must re-think its institutional 

position or face the consequence of being outpaced by other institutions. A cornmittee 

was put together called the Coordination Task Force, spearheaded by Howard Yeager 

(Associate Vice President Academic Planning) to coordinate the STP. The CTF 

seconded faculty members and hired pnvate consultants and graduate students to 

formulate this plan. It was decided to roll out the STP several phases. 

Phase One of the STP plan began in the spring of 1996. Phase One had two objectives. 

The first objective was to raise awareness on campus about the need for institutional 

change. The second objective was to establish consensus about the direction the 

institution should take in the future. 



Phase Two of the STP plan began in the fa11 of 1996. The CTF identified several areas 

throughout the university that would be targeted for redesign: institutional positioning; 

undergraduate recruitment, admission and registration; cunicuIurn redesigdteaching and 

learning delivery; information resources; revenue and expenditure, and faculty reward 

and recognition. Task forces were created to conduct situation assessments in these areas. 

At this time some of these situation assessments have been cornpleted, and the STP is 

working toward impIementing (and integrating) many of the considerations suggested by 

these task forces (Phase Three). 

Each of these redesign areas are intimately related with new technology. Prior to, or 

concurrent with, the creation of STP redesign task forces, at least three other task forces 

had been established to address technological integration in the university. These task 

forces include: the Technology Task Force (TTF); the Learning and Instructional 

Development Sub-Cornmittee (LIDS) and the Director of Information Services' "Re- 

composition of Information Infrastructure" effort. These task forces are aiso affitiated 

with the Vice President Academic's Office. As these task forces and the redesign task 

forces are addressing many of the sarne technology-related issues, these two groups of 

task forces have been merged to a certain extent (see mode1 1). Ideas for a university- 

wide infrastructure and process for CITS integration flow from these groups. 

One idea proposed by the groups, with respect to the intersection between institutional 

redesign and technology, is the creation of a cohesive and integrated infrastructure to 

support CITS integration in higher education. A metaphor that is being used to express 

this idea is that of the "Learning Mall." The Learning Mall would functionally integrate 

existing and emerging forms of support and expertise related to technology-based 

learning and instruction. Many forms of support would also be integrated physically. 

The Learning Mall would also act as a place to collect ideas about technology-based 

learning, instruction and research, and to connect various technology related initiatives 

and expertise between departments, faculties and disciplines. The next section describes 



some these existing foms  of support and expertise and shows how the creation of a 

Learning Mal1 might serve to bxing these forms of support and expertise together. 

Ideas for a cohesive infrastructure and 
process for CITS integrsion in higher education 

at the University of Calgary. 

Model 1 (section 3.1). This mode1 depicts the various groups that are attempting to 
develop a strategy, in ternis of infrastructure and process, for implementing new CITS 
into higher education at the University of Calgary. It also shows their relationship to the 
Strategic Transformation Plan. 



5.2.1.3.2 Existing Forms of Foms of Support and Expertise for CITS Integration 
and the Idea of the Learning Mall at the University of Calgary. 

There are many forms of support and expertise at the University of Calgary related to the 

integration of CITS in higher education. These forms of support and expertise are housed 

inside various faculties or departments and are loosely coordinated by the Director of 

Information Services. Some of these include: Technical Services; Media Services and 

Multimedia Development/the New Media Centre (Dept. of Communications Media); the 

Distance Leaning Centre (Facülty of Continuing Education); University Computing 

Services (housed in Math Sciences and Earth Sciences) WURCNET (University 

Computing Services); Information Services (Library) and the Teaching Development 

Office (Vice President Acadernic). Other forms of expertise related to specific 

educational objectives are scattered through the university. With so many different kinds 

of support services, located in various places, there is likely much duplication of effort. 

This arrangement also makes it dificult for people who want to develop CITS-based 

projects because it is unclear to them how they might access support. 

The notion of a "Leming Mall" is seen as a way to ameliorate some of these problerns 

by creating a physically and functionally integrated network of support and expertise for 

technology-based leaming, instruction and research. The idea here is to create a highly 

visible and centrally located entity (for example in the Library) which couid service 

faculty, staff and students associated with line-departments and the Faculty of Continuing 

Education. It would provide a "one stop shopping" venue for a range of needs related to 

technology and higher education. As well as providing expertise and support, it would 

act as a place to stimulate knowledge and expertise. In addition, other LEE Common 

Pool components, such as evaluation, would be obvious candidates to include in the 

Learning Mall. 



Currently, seconded faculty memben, senior administraton and associates of the Vice 

President Academic's Office have fomed a working group to determine how feasible it 

would be to create a Leaming Mall as an integrated support infrastructure for CITS 

development and irnplementation. At the same time, people intirnate with the Strategic 

Transformation Plan are thinking about ways to shape the Leaming Mal1 to be consistent 

with university-wide strategies for institutional transformation. 

Distance n 
( Education \ 

Learning 
Mall 

Resource 
Centre 

Potential Housing for the 
Leaming Mall within 
Information Services 

(Library ) 



Mode1 2 (section 3.2) This mode1 represents the idea of the Learning Mall. inside the 
circle are some of the support services it rnight include. These services, or forrns of 
expertise, would be functionally integrated, possibly by coordinated by Information 
Services. It has been suggested that the Learning Mal1 be housed inside or near the 
Library - a place where people naturaily congregate. The Learning Mall would service al1 
faculties. 

5.2.1.3.3 The Distance Education Focus Group - Adaptiog University Infrastructure 
for Technological Change Incrementally. 

Recently, many focus groups were held to address process-related issues surrounding the 

relationship between new techmology and higher education. Each of these groups are 

made up of university staff, technical support, and faculty members who share cornrnon 

interests, tasks or objectives pertaining to technology-based learning and instruction. A 

good example of this kind of group is the Distance Education Focus Group (DEFG). 

The DEFG was established by Graduate Studies as an ad hoc cornmittee in March 1997. 

The group began because several distance education programs were experiencing 

common problems. It was suggested that representatives of these programs meet and 

discuss these problems and atternpt to fmd solutions collectively. Many problems that 

DEFG members experience arise because the university infrastructure is hardwired for 

traditional forrns of instruction and feaming, not for tecimology-based forms of 

instruction and learning like distance delivery. It was feit that university structures like 

administration, university policy, the registrar's office, the library, communications 

media, and acadernic computing services did not sufficiently meet the needs of their 

students and prograrns. Many problems and issues are being addressed by inviting the 

appropriate representatives of these university structures to sit in on meetings and discuss 

solutions. 



The difference between a group like the DEFG and, for instance, groups affiliated with 

the Strategic Transformation Plan is that the DEFG makes changes the processes of CITS 

integration incrementally; whereas the latter approaches CITS change more drarnatically. 

In other words, groups like the DEFG affect change through "learning-by-doing" while 

groups like the Coordination Task Force attempt to affect change by anticipating the 

future. 

5.2.1.3.4 CITS Integration Processes at the University of Calgary - Summary. 

In this section, 1 have described how variaus factions at the University of Calgary are 

trying to shape processes for CITS development and implementation in higher education. 

From the position of Senior Administration, the University of Calgary should 

dramaticdly redesign the institution in order to embrace technological change, efficiently 

and effectiveIy, to avoid becoming out-paced by other institutions. Senior Administration 

hopes that its plan for institutional redesign will Save resources, stimulate interest and 

knowiedge about technology, and ensure the proper support for technology-based 

teaching and leaniing initiatives. 

Currently, support services for CITS integration at the University of Calgary seem to be 

fairly disconnected, both physically and functionall y. Some groups, such as those 

involved in distance education, find many of these services il\-suited to their needs. 

However, through networking and collective problem solving, these services are slowly 

adapting to their needs. 

52.2. Multi-Perspective Interpretation of CITS Integration Processes at the 
University of Calgary. 

According to Socio-Technical studies, understanding the relationship between technology 

and society requires the identification and description of the influentid social contexts 

that surround technology. The previous discussion attempted to define the social context 

surrounding CITS integration at the University of Calgary by identifying some of the 



players and issues. It also gave a snapshot of how some of these new technologies get 

integrated. 

Socio-Technical authors also insist that the interpretations that these groups attribute to 

technology should be understood. 1 have argued that in order to address an emergent 

context, with a range of technologies, it is the interpretations that relevani groups 

attribute to the processes oftechnological development and implementation that should 

be understood; as opposed to the technology. Accordingly, in this section I will provide 

an interpretation of these processes by people intimately involved with managing 

technologicd change in the university. It will be the problems, solutions and 

expectations that they attribute to CITS integration processes at the University of Calgary 

that will uitimately shape the ways CITS impact their educational environment. 

The fint section explores the problems, solutions and expectations these individuals 

attribute to the issues of development, evaluation and pedagogy. This section will also 

discuss how faculty and staff feel îhat these issues will be influenced by the LEE process. 

The second section records how they feel the University of Calgary should be 

resmictured to accommodate successful techological change. The interviewees also 

discuss how the Strategic Transformation Plan and various "process-oriented" groups 

rnay instigate such restnicturing. 

5.2.2.1. Perspectives on Development, Evaluation and Pedagogy. 

During my interviews, 1 asked the participants for their perspectives on the development, 

evaluation and pedagogy of CITS. These questions were infomed by the critical 

perspective's (Emerging Technology and Higher Education discourse) ideas about CITS 

development, evaluation and pedagogy. For example, I asked: 

Should universities f o m  partnerships with industry producers in order to develop 

CITS related to higher education? 

How should CITS evaluation be canied out in universities? 



What are your views on pedagogy with respect to CITS in higher education? 

The participants responded by focusing on the following issues. 

Develo prnent. 

Universifies should innovate CITS, not invent CITS. There was a consensus among al1 

those interviewed that universities should be innovators and developers of educational 

technology, not inventors. Janice Bakal (Director of the New Media Centre) indicated 

that it makes no sense for universities to try and compete with companies like Microsofi 

and IBM since these corporations have the extensive capital resources to invest in 

research and development for technological invention. Alan MacDonald (Director of 

Information Services) argued that universities must be prepared to creatively adapt new 

technologies to their own educational purposes. This does not mean, however, that 

universities should avoid forming relationships with industry producers. Cooper 

Langford (Vice President of Research) suggested that it would be advantageous for 

universities to comrnunicate their needs to industry."" 

Creating m environnient for innovation. Ho wever, technology cannot be separated 

fiom content. In other words, the innovation of educational technology will reflect 

specific educational objectives. Mike Dobson's (LEE Evaluation Team) view was that 

that this will require different forms of development venues for research and innovation. 

According to Dobson, there should be a centralized development venue that caten to the 

cornmon needs of al1 departments and faculties. In addition, there should be smaller 

support venues within departments and faculties that cater to the individual needs of 

users. Dobson suggested that the centraiized unit could act as a facilitator between other 

educational institutions and industry to share ideas. 

Distribution of Innovations. Arnong those interviewed, there was a consensus that 

universities should distribute their innovations. The production of CITS related to higher 



education, according to Cooper Langford, will be much different than the production of 

traditional forms of educationai technologies like textbooks. The production of a 

textbook, for example, does not require much support from the university. While the 

university does underwrite the faculty rnember's research, and also provides in-house 

university presses, many scholars rely on outside pubiishers to print and market their 

works. The author and publishers cut the profit (author IO%, publisher 90%). Langford 

argued that: "lone professors cannot produce educatiod technology themselves: they 

will need various foms of support and expertise which must be provided by their 

university." Langford aIso argued that some of the profit gained fiorn the sale of these 

technologies must be transrnitted back to the university. 

Policy issues surrounding CITS innovation. There are policy issues that will have to be 

worked out with respect to the development of educational technology. Alan MacDonald 

argued that the production of information technologies like CD-ROMS will require that 

intellectual property issues be sorted out. Intellectual property issues will also come into 

play when two or more institutions are working collectively on the development of a 

technology. For instance, returning to Langford's point, which institutional resources 

were used for what aspects of developrnent, and how will profits be divided between 

institutions (and individuals) if the product is sold? 

Socio-Technical style summary. There have been a number of problems defined with 

respect to existing university srructures and ways of doing things that are not compatible 

with the development and distribution of emerging CITS in higher education. As the 

University of Calgary aspires to become an innovator of educational technology, the 

requisite development nems will have to be established. The expectations for such a 

nexus include centralized and decentralized components. Existing production procedures 

will also have to be re-thought as the production of educational technologies will require 

support and expertise fiorn the institution. 



Evaluation. 

Centralized evalualion componenl. Dobson argued that because different educational 

objectives wiII require different evaluative procedures, it would not be appropnate to 

devise a generic method for evaluation. Yet, many people who experirnent with 

educationd technology for teaching and instruction will likely need evaluative expertise. 

Dobson has suggested the creation of a stable evaluative component in the university, 

where faculty and staff could get evaluative support. Dobson has aIso suggested that 

graduate students, fiom each discipline, could take courses offered fiom a centralized 

evaluation cornponent and assist their disciplines with evaluation. 

Mandatory evaluation. But, should evduation be mandatory for d l  technology-based 

teaching and learning formats? Irena Kirek (Director of the Distance Leaming Centre) 

would like to see evduation canied out on the distance education courses that her Centre 

supports. However, Kirek said that "rnany instructors do not feei that they should have to 

leam how to evduate; they feel that teaching with technology is no different than 

teaching face-to-face." Kirek argued that even if evduation was mandatory, a nurnber of 

issues would have to be addressed. For example, who would the evaluations then be 

reviewed by; if the evaluations are positive or negative. then what; who would conduct 

the evaluation and what would the criteria for success be with technology-based 

instruction and learning? 

Current evaluative mechankm For the LEE proj ects, the Al berta Government required 

an evaluative component. As discussed earlier, an Evaluation Team was set up to provide 

these projects with evaluative expertise. Bill Hunter (Facuity of Education) pointed out, 

however, that it is not made expiicit what the government or the universiw will do with 

these evaluations. Also, the Evaluation Team only supports LEE projects. Dobson 

wonders whether there will be any evaluative support available at the University of 

Calgary when LEE funding finishes. 



SocbTeciznicol style suntltl~ry. Thus, evaluation for CITS at the University of Calgary 

is a heterogeneous issue. First, difFerent forms of evaluation will be required for different 

kinds of technology -based teaching, leamhg and scholarly initiatives. One solution 

suggested may be to establish a centraiized support service which caters to the cornmon 

needs of al1 faculties; while faculties devise their own methods for evaluation appropriate 

for specific educational and scholarly objectives. But this kind of evduative mechanism 

for the CITShigher education relationship will probably require many resources, and its 

success would depend on the whether instructors and faculties found it worthwhile. 

Further, the genelic make-up of university culture would make it dificult to establish 

evaluatiile accountability or 44criteria for success" for technology-based teaching, learning 

and scholarl y initiatives. 

Pedagogy . 
The rtdationship between pedagogy and CITS should be better understood. According 

to the professors and stafT 1 interviewed, the university and its faculties should be 

concemed with understanding the pedagogical implications of integrating CITS into 

higher education. As Bakal explained, "there has always been the feeling that technology 

could be beneficial to teaching and learning, however, we do not yet know how, and we 

do not yet know the benefits or the costs." Bakal indicated that the relationship between 

training and technology, in terms of language and music training, is better understood. 

But, Bakal argued, the university is supposed to be about stimulating critical thinking, 

and there is no clear understandhg of the relationship between critical thinking and 

technology . 

What iF known about ihis relolionship. Kirek agreed with Bakal that the benefits of 

technology to the objectives of higher education are not well understood. Kirek argued, 

however, that technology-based teaching and leaming c m  be beneficial to continuing 

education students who cannot leave their jobs or relocate. But, integrating technology 

into undergraduate education is a different issue. Kirek identified some disadvantages for 

undergraduates; especially when pedagogical considerations are not thought through. For 



exarnple, in her experience, it is not generally positive for students when professors use 

technology to replace instruction. First, she said that students prefer not to take cornpiete 

control of their own leaniing. Second, students l e m  better when they have the 

opportunity to constantly interact with their professors and peers. She added that the 

notion of technoiogy saving time and resources is Iargely a myth. 

Measures to better understand thk reiutionslrip. Hunter indicated that he would like to 

see the University of Calgary develop workshops and courses to help facuIty teach with 

technology; which would emphasize the importance of pedagogy. Tim Buell (FacuIty of 

General Studies) suggested that the University of Calgary could stimulate interest in 

technology pedagogy and research by expanding the Technology Development Office 

and moving it to a more central location on campus. Kirek would like to see the 

university and its faculties create "pedagogical mandates." Kirek and Bakal felt that 

universities should conduct studies to determine the irnrnediate and long-term 

pedagogical consequences of technology-based leaniing, and further, how this learning 

will affect the ways we thnk and socialize. 

Barriers to pedagogical awareness. Bill Hunter argued that pedagogical considerations 

are often neglected because of a combination of the pressures that universities feel to 

keep up with technology and the pressures placed on universities by governments. As 

discussed earlier, Federal and Provincial Governments feel that universities shoufd 

concern themselves with providing students with the technical skills increasingly 

demanded in the workplace. Hunter said that this is only true to a certain extent; he 

explained that "corporations appreciate that universities can teach students technical 

skills, but at the same time they want creative employees who can think on their own, 

make decisions on their own, and cari turn information into knowledge." 

Hunter feit that stimulating interest in pedagogy and forming vision for pedagogy will be 

difficult, as "there has never really been any official pedagogical mandate in the past; 

everyone just seems to create their own mandate in their own way ... added to this, 



universities have never really attributed the sarne kind of critical consideration to teaching 

as they have to research." And Bakal felt that it will be a challenge to create pedagogical 

mandates when universities are going through an era of soul-searching. 

Socio-Technical sryle summary. A number of faculty and staff at the University of 

Calgary, experienced with technology-based teaching and learning formats, felt that 

universities shouid create pedagogical visions for technologicaI change and realize that 

like evaiuation, pedagogy is also a heterogeneous issue. For example, there is no clear 

understanding of the relationship between new CITS and higher educational objectives. 

This is cornplicated by the fact the there is no institutionalized cultural matrix of 

expectations for higher educational objectives in relation to the wider societal milieu.. A 

solution, according to Kirek, Bakai and Hunter, would be to carry out extensive research 

pertaining to the relationship between CITS and educationai objectives and also the 

relationship between these objectives and the larger social change. 

Development, Evaluation, Pedagogy and the LEE Process. 

Given that the LEE program can be seen as a change agent that has stimulated and shaped 

the relationship between CITS and higher education, I asked those interviewed to 

comment on how the LEE program has iduenced the CITS integration process at the 

University of Calgary. There seerned to be rnixed feelings about whether the LEE 

process cm contribute in a positive way to CITS integration issues like development, 

evaiuation and pedagogy. 

Problems wr'rh LEE. On the one hand, the interviewees have identified some problerns 

with the LEE process. For example, Man McDonald said that the lack of expertise at the 

provincial level concerning the relationship between technology and higher education has 

made it difficult on the university. For instance, the province has been quite indecisive 

about its LEE cnteria and guidelines (the criteria has been changed a number of times). 

Inside the university, MacDonald felt that a lack of understanding about LEE at the 

faculty level has caused some problems in terms of prioritizing proposals (sorne 



prornising proposals did not get Dean support). Also, Bnan Gaines (Computer Science) 

observed that LEE criteria detemed many "veterans of technology-based teaching and 

leaming" in the university fiom contributhg proposals. 

Potenfial contributions of LEE. One the other hand, LEE is seen by some to conmbute 

positively to CITS integration. In tems of CITS development, Hunter suggested that 

LEE has spuned interest in technological innovation at the university. He also felt that 

the Lessons Learned Evaluation Team has raised awareness about evaluation. In tems of 

pedagogy, Bakal anticipates that LEE projects will increase our knowiedge about the 

relationship between technology and educational objectives. MacDonald anticipates îhat 

LEE projects will set some positive standards and norms for teaching with technology. In 

general, MacDonald felt that LEE has provided the university with some resources, and 

has stimulated connections between technology support services and expertise (Cornrnon 

Pool). Furdier, Hunter felt that the LEE process has "created a self-sustaining impetus 

and apparatus for continued technological change." 

Socio-Technical style summary. The influence of the LEE process on CITS integration 

processes at the university of Calgary is complex. For instance, setting objectives for 

CITS development, evaluation and pedagogy in the university is difficult due to the 

number, flavour and level of inclusion of rechnological fiames involved in the LEE 

process. The LEE program has made it apparent that separate technological frames exist 

at the provincial level, the senior administration level, faculty level and the individual 

level, with respect to the ways new CITS shouid be designed, implernented and used. 

Each frame has a different set of interests with respect to CITS integration; contoured by 

organizational structures. And the interests that characterized some frames seem to be 

better informed and defined that others.'~' Although it is uncertain which technological 

frame will have the strongest influence on CITS integration, there is an apparent 

hierarchy to the levez of inclusion each frame has had in allocating LEE fùnding. In this 

way, the LEE program seems to have made CITS integration a complicated endeavor for 

the University of Calgary. 



At the sarne time, the LEE influence is expected to contribute to momentum in the 

university socio-technical ensemble by spumhg interest in technological innovation, 

raising awareness about evaluation, adding knowledge about CITS in higher education, 

and providing the University with some resources. It may also help fom a self-sustaining 

and integrated CITS development and implementation nexus. 

5.2.2.2 Perspectives on Institutional Resmicturing for CITS Change. 

The critical perspective in Emerging Technology and Higher Education discourse argues 

that universities should view technological change as a broad process and be comrnitted 

to resmicturing their institutions to accommodate this change. Those interviewed were 

asked to comment on university restmcturing for CITS change. They discussed strategies 

for institutional restrucnuing and how institutional restnicturing 

University of Calgary. 

Strategies for organizationaf restructuring. There was a 

would likely occur at the 

consensus among those 

interviewed that institutions of higher education will become obsolete if they are not able 

to meet the needs of wider society. Societal needs have been redefined in part by large 

scale technological change. And only those institutions capable of rapid response will 

survive. At the University of Calgary, there is the sense that this response will require a 

strategy for large-scale institutional restnicturing. 

Langford cornmented that universities have never really had to function as a cohesive unit 

before. However, in order to respond effectively embrace technological change, he 

argued that the university must restructure itself to function simultaneously in centralized 

and decentralized modes. Faculties, what Langford referred to as "invisible colkges," 

have their own scholarly and educational objectives. They will also have their own 

agendas for technological change. But, Langford suggested, these agendas must resonate 

with the university-wide vision for technological change to some extent. According to 

Gaines, achieving this will not be easy, nor can it be forced, as universities are inherently 



"pathologically democratic." Gaines indicated that successful university technological 

change will rely on the cornmitment of people in the university to a cornmon vision. 

Gaines suggested that one way to encourage cornmitment to a common vision would be 

to create a centralized venue for technohgical activity, like the Learning Mall. As 

discussed earlier, this venue would support the individual technological efforts of the 

faculties. Gaines stressed that this venue would not control activity but support and 

stimulate it. Dobson suggested that it could dso act as a hub for receiving and 

disserninating information to nodes inside and outside of the university. MacDonald 

argued that creating such a venue will require rethinking and reorganizing dl kinds of 

services, such as: information services, teaching and technology support services, 

computing services, client services, as well as the technological infrastructure. This 

centralized unit would link the specialized technological agendas with a common 

technological agenda devised by senior administration. 

Alongside organizationaf redesign, MacDonald stated that the univenity will have to 

become a learning organizution. As technological change happens so rapidly, and often 

in very unpredictable ways (inside and outside of the university), a rigid institutional 

strategy for technological change will no suffice. Instead, MacDonald maintained that 

this strategy must be flexible enough to incorporate what we l e m  as an institution. In 

order for leaming to occur, he said that the university must encourage institutional 

networking because "if we are not networking, we are not innovating and leaming." He 

suggested that the university should make an effort to show people how they can connect 

to the institutional network. 

MacDonald stressed that leaming will also require new research skills to track and deal 

with change. Traditionally, organizations hired consultants to document a situation and 

make recommendations for change. Although this approach to research is beneficial in 

many ways, it may not be able to assess a situation quickly enough. MacDonald felt that 

with change happening so rapidly, wversities need a "requirement for concentration that 



is built into our on-going situation." He suggested that graduate students couid watch and 

document where we have been with technological change, so that the institution has a 

referent it cm continually access when making decisions. In other words, the institution 

needs a research technique that ailows it to "anticipate hindsight" at any given time. For 

creating a university technological change strategy, MacDonald said that it will be 

important to simultaneously define clear goals and adjust plans. MacDonald felt that "we 

should not necessady worry about our road map so much as our radar." 

How institutionai restructuring might occur ut the Univers& of Calgary. Gaines said 

that organizational restnicniring will likely occur in two ways at the University of 

Calgary. First, groups like the Distance Education Focus Group will make organizationai 

changes that are appropriate for this new era with technology through "learning-by- 

doing." For exarnple, they will see problems, lobby for change, and transfomi outdated 

university structures incrementally. Bakal characterized these groups as W e  pioneers of 

technological change." However, she argued that these pioneers must have some kind of 

incentive to get involved with teclmological change. The Leaming and Instructional 

Development Sub-Cornittee (another pioneer group) is looking into ways to encourage 

faculties to change their curent ment review criteria to reward faculty efforts with 

technology-based teaching and instruction. 

Second, Gaines hoped that organizational restructuring will aiso occur rapidly and 

dramatically. If drarnatic change happens, Gaines felt that it will stem fiom the task 

forces and groups involved in the Strategic Transformation Plan. He maintained that in 

order for the University of Calgary to be a leading institution, these task forces must 

corne up with "open-minded, crazy and outlandish ideas." Yet, the STP is only now 

mobing into its implementation stage; thus its influence on technological change is 

uncertain. Finally, MacDonald indicated that our success or failure with new technology 



in higher education wiil ultimately rest on two things: "money and the comrnitment of 

people in our institution." 

Socio-Technical style summary. There seems to be a consensus that the existing 

organirational routines of universities must be reorganized to reflect the changes 

occurring in the wider social environment. To do this universities must estabiish a more 

cohesive system goal, whch encourages and unifies diversis; diversity that forms within 

the institutions as well as diversity that flows in fiom outside the institution. On the one 

hand, this would require a new set of conditions and tactics for organizing institutional 

services and social relations. This wodd also require a new kind of institutional research 

mechanism for tracking and managing change that prornotes institutiond reflexivity , 

learning, creativity, innovation and synthesis. 



The federal document that considered the relationship between emerging CITS and 
higher education (among other things) was the information Highway Advisory Council 
Report. The Alberta provincial document rhat considered this relationship was Visions 
for Change. 

It was already rnentioned in Chapter Two that the University of Calgary did not receive 
the technology-based-leaming grant. The sites that do receive these grants for 
technological innovation in various areas form the National Centres of Excellence. 

1 base my description of the Tcle-Networking initiative on the GPCS proposa1 
submitted by David Mitchell. 

PACC is based jointly at the University of Oregon and the University of Washington. 

The Canadian network refers to the potential national Tele-Networking representatives: 
L.Lorimer (SFU), S. McFayden (U of A), C-Hoskins (U of A), J. Durlack (York). D. 
Crowley (McGill). 

Stuart McFayden has since becorne the Chair of the Curriculum Design Cornmittee fir 
TAP. 

vM 1 use the metaphor "filter" to descnbe the set of provincial criteria imposed on the LEE 
proposals. 

l 1  Since the initial 1996 release of LEE policy guidelines and cnteria, further 
adjustments have been made by AAECD for the second year of funding. Also, initiaily, 
the first drafts of these LEE guidelines were aimed at developing pure technology 
infiastructures within institutions of higher education. However, presumably fiom the 
discussions the AAECD had with senior administrators of colleges and universities, the 
final drafts emphasized the need for more flexible funding d e r i a  in order to include 
research, training and support mechanisms for technological integration. 

lx The Advisory Council consisted of Dr. Penny Jennet (Medicine) and Dr. Timothy 
Bue11 (General Studies). Jemet and Buell are also referred to as the LEE CO-ordinators. 

Vice President Acadernic was Dr. Joyce Calkin and her associates of the VPA Council 
included Dr. Howard Yeager. 

A total of 1400 hours of Common Pool support was estimated. 



Common Pool CO-ordinators: Dr. Alan MacDonald (Director of Information Services) 
and Janice Bakal (New Media Centre). 

Actually, one proposai (submitted by Larry Wenger, Psychology , and Anthony 
Marini, Education) was more concerned with accessing LEE funds to hire a researcher to 
disseminate and coordinate ail LEE initiatives in the province. This proposa1 was cdled 
"Lessons Leamed" and was affiliated with the University of Calgary Learning and 
Instructionai Development Sub-comrnittee (LIDS). The second proposd (submitted by 
Bill Hunter, Education) was concerned with developing a cornprehensive evaluation 
project for al1 LEE-funded projects. These two were amalgamated and dIocated LEE 
funding. One component of the project would provide evaluative support for the LEE 
projects (the Lessons Learned Evaiuation Team). The oîher component would report on 
the outcornes of the LEE projects. 

Mike Dobson and Janet McCracken were hired by the University of Calgary fiom the 
Alberta Research Council to assist the LEE Evaluation Team. They also work at a 
distance for other institutions and organizations. 

LEE Review Panel members: J. Bakal (CornMedia), B. Gaines (Cornputer Science), 
W. Hunter (Education), T. Keenan (Continuing Education), A. MacDonald (Information 
Services). M. Pickup (Students' Union), T. Bue11 (General Studies and LEE coordinator). 
P. Jemet (Medicine and LEE coordinator). 

<*& For example, Langford anticipates that one of the first things to be develuped jointly 
between universities and industry producers of technology is a technology-based, cross- 
institutionai registration system. 

-*11 For exarnple, the interests that characterize frarnes at the provincial level seem to be ill- 
informed and unstable; and at the faculty level, interests seem to be shaped by hidden 
agendas. 



CHAPTER SIX: 

S u m r y ,  Analysk, Futiher Research. 

6.1. Summary. 

This thesis was provoked by an interest in the relationship between new and emerging 

cornmunication and information technologies and services in contexts of higher 

education. Specifically, this thesis was concemed with how CITS were being integrated 

in university settings. After reviewing related literature, two perspectives were identified 

which spoke to the relationship between CITS and higher education. The mainsueam 

perspective, coloured by technoIogical determinism, focused on hypothesizing the 

benefits that CITS would bring to instruction and learning. The critical perspective, 

which c m  be characterized as a response to the mainstrearn approach, insists that 

universities must establish broad strategies for CITS integration. Although neither 

perspective revealed how CITS are actually being integrated in universities, the critical 

perspective outlined a number of issues it felt universities should address in order to 

effect a pedagogically and socially responsible integration of CITS in higher education. 

The criticai perspective felt that a strategy for CITS change in universities shouId be 

broad enough to consider both the technology as well as the processes by whch 

technology is developed and implemented in higher education. The criticai position 

suggested that universities should become more proactive in the development of new 

educational technologies by communicating their technological needs to CITS producers. 

The cnticai position also identified a number of implementation issues that universities 

should consider when integrating CITS. For example, it felt that universities should 

create reliable rnechanisms for evaluating new technologies in higher education. It also 

felt that universities should restructure their institutions to accommodate technological 

change. However, the critical position was unclear about how to operationdize these 

development and implementation considerations in the university context and was vague 

about what a broad strategy for CITS integration should look like. 



This particular set of issues raised by the critical position led to the development of my 

thesis research question. My aim was to flesh out these issues and identiS, ways that 

might inforni processes of CITS development and implernentation in university contexts. 

To formulate the specific research question, I generated a number of assumptions about 

how these processes rnight be informed. First, given that private sector organizations 

were experienced with technological change, I assurned that private sector strategies for 

technological change could inform CITS integration processes in universities. Private 

sector technological change strategies were located in "Innovation Studies" and "The 

Management of Technological Change" literatures. 1 expected, however, that the 

university experience with technological change would be much different than the pnvate 

sector experience; thus universities could not simply adopt private sector technological 

change strategies and use them in their own context. As such, my next assumption was 

that universities would need a research fiarnework that would allow them to define the 

unique issues and groups that shape CITS change in settings of higher education. 1 

identified the Socio-Technical approach as a potentially appropriate research framework 

for this purpose. Finally, 1 assumed that universities would require prescriptive strategies 

for determining how to affect successful CITS change and for stimulating leaming about 

CITS in their institutions. These kinds of prescriptive strategies were located in 

Constructive Technology Assessment. 

In light of these foregoing literatures, my specific research question became: how might 

the perspectives of Innovation Studies/Management of Technological Change; Socio- 

Technical studies; and Constructive Technology Assessment infom the processes of 

development and implementation of emerging communication and information 

technologies and services in higher education? 

These literatures were reviewed and 1 speculated about how each might inform processes 

of CITS development and implementation in senings of higher education. The following 

surnrnhzes these speculations. 



1 speculated that Innovation Studies and Management of Technologicai Change literature 

rnay assist universities in developing their own mechanisms for CITS integration. For 

instance, the private sector has identified a number of successful development and 

implementation strategies for negotiating technological change. One example of a 

successful technological development strategy for private organizations has been the 

creation of inter-organizational technology transfer infrastructures which support 

continuous communication between technology producers and the user environment. I 

argued that universities might find it useful to research these infiastructures to developing 

their own bonds with CITS producers. In order to implement technologies successfully. 

the private sector has f o n d  it beneficial to make adjustments to both the technology and 

the organization simultaneously. I speculated that universities might find mutual 

adaptation useful when integrating CITS into higher education. Evaluation is also seen as 

crucial to integration. Private organizations stress the importance of defining specific 

evaluative objectives for d l  levels of the organization engaged with the technology; 

where the technical, social and structural dimensions of the organization are considered. 1 

argued that universities might look to the private sector for guidance when creating their 

own evaluative mechanisms. As comprehensive strategies for technological change in 

universities seem to still be in conceptual stages, private sector literature may at least 

provide universities with a more precise language and framework for establishing 

successful mechanisms for CITS development and implementation in higher education. 

However, 1 argued that because private sector organizations are economically and 

culhirally different than university institutions, managing technological change in 

universities will be much more complicated. For example, pnvate sector organizations 

function on a command/control basis and universities work on a decentralized basis; 

where there are no cohesive management levels convenient for technological change. 

Funher, wversities are also having to negotiate the integration of a plethora of CITS ail 

at once; which are being adapted in a variety of different disciplines, services and 

infiastnictures; with objectives ranging fiom teaching and learning to scholarship to inter- 



intra institutional networking. Thus, universities will have to devise unique strategies and 

processes for CITS development and irnplementation. 

1 specuiated that the Socio-Technical approach couid provide an appropriate research 

fiamework to inform these unique strategies and processes. The set of Socio-Technical 

approaches offer a methodology for understanding the factors which shape the 

relationship between the social and the technical in locaiized settings. These factors can 

be defined as elements, moments and conditions which shape technologicai design and 

up-take. SCOT is valuable for identifying the influentiai social groups and decision 

which shape technological evolution. The Systems Metaphor fiamework explores how 

organizationai routines, research techniques and culturai expectations contour the social 

choices which contour the design and up-take of technology. The Actor Network 

approach points out that alongside the particular characteristics of organizations, research 

techniques or society, the choices make with respect to technologies are also a product of 

how: first, the social relations are brought together to discuss and make decisions about 

the heterogeneous dimensions of technology; and second, how these venues for 

interaction are stmctured. 

1 argued that universities could identie these factors in the context of their own 

engagement with CITS in order to determine how and why these technologies are 

currently being developed and implemented. A combination of SCOT, Systems 

Metaphor and Actor Network mapping techniques and concepts have the potential to 

create a detailed empiricaVhistorica1 story to inform a technological change strategy in 

universities. The implication is that if universities can get a sense of how their 

institutions have responded to CITS change: under what conditions; through what kind 

of network tactics, the resuit might be more effective CITS development and 

irnplementation procedures. 

Provided that universities could gain a sufficient understanding of their current 

relationship with CITS using the Socio-Technical research program, and couid find an 



appropriate structural framework to guide technological change such as the one offered in 

private sector literature, 1 argued that universities would still require prescriptive 

strategies to stimulate leaming and reflexivity about CITS in their institutions. 1 

suggested that Constructive Technology Assessment's prescriptive strategies for leaming, 

communication and experimentation could positively inform a CITS integration strategy 

in university contexts. 

CTA argues that the management of technology in society will rely, to a certain extent, 

on 

the management of social interpretations and relations surrounding technological 

developrnent and up-take in locally and historically specific contexts. The CTA mandate 

for constructive socio-technical management emphasizes broadening technological 

design and implementation criteria by fostering societal leaming about technology. For 

CTA, the ingredients for societal leaming include increasing dialogue about technology 

and engaging in experimentation. 

CTA strategies for stimulating dialogue include the practice of network management. 1 

suggested that universities couid practice network management with industry producers 

(of technology), govemments, private sector organizations and other institutions of higher 

education to clariS their direction with CITS, share knowledge and stimulate 

partnerships and investments. However, 1 argued that network management would be 

most beneficial inside university institutions to integrate disparate forms of technical 

support and expertise and to stimulate knowledge, interest and dialogue about CITS. As 

there would likeIy be a variety of difTerent perspectives about CITS in the university, I 

expected that it would be beneficial, in moments of dialogue, to articulate and debate the 

social models of involved groups. In order to make forma1 or informal comections 

between foms of expertise and social groups in the university, the Socio-Technical 

research program was recommended to provide the necessary referent for tailoring and 

operationalizing CITS network management strategies in the unique university context. 



CTA also emphasized the value of experimentation as a rnethod to create an active search 

process for learning about technology. I speculated that localized experiments with CITS 

in universities could provide a basis for exchange between students, faculty and support 

services. The knowledge gained from CITS experiments could be fed back into design 

and irnplementation procedures to meet the newly defmed user needs. However, CITS 

design and implementation processes would have to be flexible enough to incorporate 

friture adj ustrnents. 

Finally, CTA stresses that the success or failure of technological change will depend on 

the professional, cognitive and emotional commitrnents of the individuais and groups 

involved in the process. CTA suggests that a collective comrnitrnent to technological 

change c m  be achieved by localizing strategies and being sensitive to the interests and 

positions of participating or effected groups. Again, Socio-Technical research was 

identified as a way to inform local strategies. 1 argued that Socio-Technical narratives, 

where technological fiames, cultural matrix of expectations and social groups are 

described, rnight result in more sensitive and effective CITS development and 

implementation strategies in universities. 

1 constnicted a set of arguments about how the private sector experiences and 

Constructive Technology Assessrnent could inform CITS integration processes in 

universities. However, I realized that without knowing what the specific issues 

universities are facing with respect to CITS integration, or who the influential players are, 

and how these issues and groups shape the emerging technology and higher education 

relationship, my arguments are highly speculative. 1 dso  argued that the Socio-Technical 

research program could illuminate the relationship between the social and the technical in 

universities. But, the research program would have to be applied in this context to 

actually determine its value. 1 used the case study at the University of Calgary as a way 

of empirically testing out some of my thesis arguments. 



6.2. Analysis: Revisiting the Assumptions, the Literatures and the Research 
Question. 

Using the case study as the referent for contemplation, this section reflects upon the 

research question, the involved literatures and the chain of assumptions that have linked 

this research journey. 1 will begin by retuming to the original research context, where 1 

made some assumptions about the players and issues that might be influential in shaping 

the emerging technology and higher education relationship. Using the perspective gained 

fiom the case study, I will then address the two approaches within the Emerging 

Technology and Higher Education Literature, particularly the critical approach, as this 

approach ignited this thesis research. Finally, 1 will use the case study as a lens to revisit 

the assumptions I made about how private sector literahire, Socio-Technical Studies and 

Constructive Technology Assessrnent might inform processes of CITS integration in 

higher education. 

6.2.1. Returning to the Original Research Context. 

At the outset, I made a number of assumptions about how the Federal govemment, the 

provincial governments, industry and universities might shape the relationship between 

CITS and higher education. In this section 1 r e m  to some of these assumption using the 

insight gained through the case study. 

The Canadian Federal Government. In the 1995 Information Highway Advisory 

Council Report, the Federal govemment stated that it would be committed to stimulating 

technological innovation in higher education. Yet, it was vague about the form this 

cornmitment would take. I assumed that with the Federal government's mandate of 

deficit reduction, economic support for technological innovation in higher education 

would not be significant. Since this time, however, the Federal govemment has 

supported technology-based teaching and leaming research through the "National Centres 

of Excellence TeleLeamhg Project" at Simon Fraser University. In addition, in the fdl 



of 1998, the Federal govemment plans to stimulate technological innovation in higher 

education with a fund cailed the "Canadian Foundation for Innovation." The fund wiil be 

used to match private sector support of technologicai innovation in universities. 

The Federal govemment also indicated that it wodd address policy issues, like privacy 

and copyright, to add stability to technological development environments. But, privacy 

and copyright issues have yet to be sorted out. 

1 also anticipated that the Federal govemment would influence the ways technologies 

would be used in higher education. AIthough the Federai govemment reiterated several 

times in the IHAC Report that its rationale for supporting the relationship between CITS 

and higher education was based on goals of leaming enhancement and citizen 

empowerment, 1 felt that its support of this relationship was driven by its desire to 

conserve resources in higher education. Alberta govemment LEE funding critena 

reflected these sarne sentiments. The point is that the Federal government has influenced, 

albeit indirectly, the relationship between technology and higher education. 

Provincial Governments. 

The IHAC Report had called on the provincial governments to take responsibility for 

technological innovation, to a certain extent, in ternis of b d i n g ,  regional collaboration 

and developrnent and implementation. 1 expected that funding would not be significant 

and that provincial visions for collaboration, and development and implernentation would 

be vague. In Alberta, the provincial government has supported technology-based 

teaching and leaming through the LEE funding opportunity. The significance of this 

funding, however, m u t  be considered in Iight of the cutbacks higher education 

institutional budgets have incurred over the last four years. And it was apparent that 

provincial criteria for technologicai CITS development and implementation in higher 

education was aimed at making teaching and learning more efficient and cost-effective. 

Although the Alberta govemment did not have a cohesive vision for regional 

coliaboration, individual LEE projects that demonstrated collaboration were more readily 



supported. At the University of Calgary there seemed to be rnixed feelings about the 

contribution of LEE to institutional growth, however, many felt that LEE would stimulate 

interest and learning about emerging technology and higher education. 

Further, in collaboration with the Federal govemment's Canadian Innovation Fund 

forthcoming in 1998 and private sector support, the Alberta provincial govemrnent is 

setting up a matching fund cailed the ".4lberta Intellectuai Infrastructure Partnership 

Program (IIPP);" which will stimulate technological innovation in higher education. 

Industry. 

1 identified two types of industry that rnight shape the relationship between CITS and 

higher education: industry invohed in developing new educational technologies and the 

telecommunications indusuy. 

It is apparent that large technology production corporations will supply CITS to 

universities. However, many expect that universities will innovate and adapt these 

technologies for their own purposes. It was anticipated that universities and industry 

producers would establish formal developmental partnerships; yet, at this time, there is 

little if any evidence of such coflaboration with industry in sociûi sciences and 

humanities (exceptions are medicine. hard sciences and engineering). 

1 also speculated that the telecommunications industry might offer lower transmission 

rates to educationd institutions; but no significant or formal policies have been 

established in this respect. Telecommunications companies would like to find a new 

market for their enhanced services in universities. In order for universities to becorne 

involved, however, telecommunications companies would likely have to offer preferentid 

rate structures to universities. 

Universities. 



As expected, the University has been the most important player involved in the 

relationship between emerging technology and higher education. Universities have 

transformed many aspects of higher education, such as instruction, learning and 

scholarship, with the use of CITS. However, technological change presents some 

difficult challenges for the university. Universities feel that they must accommodate 

technological change quickly and efficiently in order to maintain their social viabiiity. 

This kind of change will require extensive internai coordination and cohesive technology 

integration plans; which are areas that universities are not particularly experienced in. 

They also have to juggle al1 at once scarce resources with bold technological innovation. 

and traditional educational objectives with new social needs. 

Using the University of Calgary as an example, the following daims can be made about 

how the Federal government, provincial govemrnents, industry and the university shape 

the relationship between CITS and higher education: 

the Federal govemment has influenced the relationship between CITS and higher 
education through the 1995 IHAC Report and through its mandates of deficit 
reduction (which has resulted in the reduction of transfer payments to the provinces). 

the Alberta provincial govement has stimdated CITS innovation and infrastructure 
at the University of Calgary via the LEE program, and in doing so, shapes the design 
and up-take of these technologies by imposing criteria on fùnding that encourages 
cost-effective and resource-efficient technology-based teaching and leaming formats. 

industry producers of technology research and develop CITS, and supply them to 
universities (initial1 y). 

telecommunications companies may offer lower transmission rates to the university in 
the future. 

universities are vying to become innovators and distributors of CITS related to higher 
education. 

universities are transforming instruction, leaniing and scholarship with the integration 
of CITS. 



universities are facing a number of difficult institutional challenges as they integrate 
CITS in higher education in terrns of organizational restmcturing and developing 
comprehensive strategies for technological change. 

Emerging Technology and Higher Education Literahire. 

The Determinktic Perspective. Within literature that speaks to the relationship between 

new technology and higher education, technological determinism seems to be the most 

cornmon perspective. From this viewpoint, technology often seen to be escaping 

universities, or it is seen to be the savior of universities. Both sentiments give the 

impression that technology is independent from society; where society has little agency in 

its evolution. In contrast, we know from Socio-Technical studies that technology is 

socially shaped to a significant extent. However, the deterministic perspective seems to 

misrepresent the issues universities are facing with technological change in terms of CITS 

development and implementation, and dso  seems to misrepresent the university 

institutional approaches to technologicd change. One might get the impression that 

universities are naïve and passive appropriators of technology. However, the case study 

reveals that the approach to technological change that is transpiring at the University of 

Calgary seems to be highly complicated and self-reflexive. 

The CriricaI Perspective. The critical perspective in Emerging Technology and Higher 

Education literature seemed to be much more aware of the issues universities are dealing 

with in terms of technological change. The critical position was aware of the need for 

universities to "get up to speed" with new CITS in order to meet the changes occurring in 

wider society. At the same time, it recognized that universities are still in the business of 

educating individuals and stimulating critical thought. The critical approach also 

recognizes the potentials of CITS to research endeavors and educational objectives, but 

realizes that universities still do not fully understand the relationship between these new 

technologies, higher education and society. As such, it raised issues about CITS 

developrnent, evaiuation, and pedagogy and university institutionai restntcturing to 

accommodate the use of new technology. Although the critical literature raised poignant 

issues, its perspective on these issues now seem too programmatic. In other words, its 



perspective on these issues does not seem to be sensitive to the particular needs and 

conte- of university institutions. This may have been because its perspective was not 

informed by comprehensive case studies CITS dynamics in universities. My case study 

at the University of Calgary, which oniy intended to be illuminative, tries to provide these 

issues with additional insight and raise additional questions. 

We rnay recall that the critical perspective noted the some problems that instmctors and 

students were experiencing with new technology. It felt that these problems could be 

ameIiorated with better strategies for technological design. Its argument was that 

universities should express their educationa! needs to industry producers so that CITS 

would more appropriately meet the needs of the higher education environment. In the 

case study, however, the expectation was that technologies could be appropriately 

adapted to fit educational objectives at the university itself. In other words, universities 

could become innovators of educational technology. Although collaboration with 

industry producers may still be beneficiai, strategies for technological design are being 

considered within universities. 

if universities are to become innovators, as well as distributors, of technology, a nurnber 

of issues will need to be addressed. At the University of Calgary, for example, 

university administrators. faculty and technical support groups are wondering how to 

create an environment for innovation. It was noted by a nurnber of the individuals 

interviewed that an effective innovation environment would require a centralized 

development venue and decentralized development venues in individuals faculties. One 

person insisted that if the university is to provide support for innovations that then 

become distributed, it only seems fair that some of the profit gained fiom the sale of these 

technologies must be transmitted back to the university. 

The critical position also felt that universities need to create comprehensive evaluative 

mechanisms. The case study revealed that the evaiuation of CITS in higher education 

will be a complicated task. First, different technology-based educational objectives with 



respect to instruction, leaming and scholarship (across many disciplines) will require 

different evaiuative formats. This may be facilitated by providing centralized and 

decentralized forms of evaluation. Second, although many would like to see mandatory 

evaiuation, others do not find this necessary or appealing. For instance, even if 

mandatory evaiuation was imposed, who would conduct and review such evaluations? 

Ultirnately, it was felt that the creation of evduative mechanisms will depend on the 

availability of resources and whether or not insrnictors and faculties find it worthwhile. 

With respect to pedagogy, the critical position felt that universities shouid have a better 

understanding of the relationship between CITS and higher education in order to 

implement new technologies responsibly. Those faculty involved with technology-based 

teaching and leaming at the University of Calgary agreed, but pointed out that 

researching this relationship, or encouraging research in this area will be difficult. First, 

understanding the relationship between CITS and educational objectives will take a long 

time, and will require many resources. Second, pedagogical research has traditionally 

taken a back-seat to discipline specific research in universities. Finally, pedagogical 

mandates wil1 be a challenge to create at a time when universities are going through an 

era of soul-searching. 

The criticai position also felt that universities must restructure their organizations to 

accommodate technologicd change. The case study revealed this to be another 

complicated task. At the University of Calgary, those thinking about organizational 

restructuring feel that universities will need to: appropriate new research techniques to 

track and anticipate change; function simultaneously in centralized and decentralized 

modes; maintain flexibility; reorganize ali sorts of intemal services; and keep abreast of 

technological change o c c d g  in wider society. Al1 of these are critical endeavors for 

the university and their success, again, will require resources and the cornmitment of 

people in the institution. 



New Issues and Questions. The critical perspective in Emerging Technology and Higher 

Education literature seemed to give the impression that CITS developrnent and 

irnplementation issues have not been given much thought in universities. In contrast, the 

University of Calgary case study showed that senior administration are actively 

attempting to formulate strategies for CITS development and implementation. However. 

formulating these strategies has been complicated, and operationaiizing them will be 

difficult. 

There are a nurnber of questions the University of Calgary has been considering with 

respect to CITS development and implementation in higher education. These include, 

how can the university: 

create centralized and decentralized innovation environments within the university? 

create appropriate evaluative mechanisrns for CITS at different levels in the 
university and across a variety of disciplines? 

research, and stimulate research, in the relationship between CITS and higher 
educational objectives? 

restructure its institution so that it can stimulate, leam about and accornmodate CITS 
change? 

access resources for technological change? 

motivate the people in its institution to engage technological change? 

6.2.2. Revisiting the Researcb Question. 

In light of the case study, this section revisits my assumptions about how the perspectives 

of the private sector, Socio-Technical Studies, and Constructive Technology Assessrnent 

might inform CITS development and implementation processes in universities. 

Innovation Studies and the Management of Technotogical Change Literatures. 

My case study found that the University of Calgary was already considering, in its own 

way, many of the technological change strategies advocated in Innovation Studies and the 



Management of Technological Change literature. For example, the university's view of 

technological change was not snictly "technocentric" or "sociocentric;" but rather it was 

broad enough to consider both the technology and the social dimensions of the institution 

(user issues, organizational culture, social expectations). The Strategic Transformation 

Plan task forces have been trying to define a functional (business) strategy for 

technological change which would integrate issues like institutional positioning, the 

marketability of education, revenue and expenditure, faculty reward and recognition, 

curriculum redesign and technology integration. 

In terms of technological developrnent, the university has been attempting to create an 

environrnent for technological innovation that would facilitate the production of quality 

technologies for teaching, leaming and instruction. The private sector strategy of creating 

an inter-organizational communication infrastructure between technology producers and 

the user environment, does not seem to be on the agenda for the university at this time. 

However, some foresee the development of such an infrastructure in the fiiture. For now, 

it seems to make more sense (entrepreneurially and pedagogicaliy) for universities to 

create a diverse innovation environment on-site. 

As the university is considering ways to adapt CITS to its environments, it is also 

considering ways to adapt its institution to accommodate and support technological 

change. Private sector organizations have found that this kind of organizational 

restructunng requires organizational (re)leaming, alterations to information and 

communication flow, extensive technological evaluation and flexible organizational 

structures. Each of these issues have been discussed at the University of Calgary. Again, 

in the university culture, success in these areas will depend on the motivation, interest 

and participation of faculty, staff and students - it cannot be forced. 

Althoirpii universities are economicaliy and c u l ~ a l l y  different than private sector 

organizations, 1 still argue that it would be beneficial for universities to look to the private 

sector for ideas about technological change. Further, private sector technological change 



literature may provide universities with a more precise language and set of concepts with 

which to negotiate technological change. 

Socio-Technical Approach. 

There are two ways the Socio-Technicd approach could be used by universities to 

inform their engagement with emerging CITS. First, 1 argued that universities could 

construct Socio-Technical narratives to understand the issues, groups and relationships 

that shape CITS in contexts of higher education. Second, by mapping out their complex 

and unique socio-technicd ensemble, 1 argued that universities might be more prepared 

for devising an appropriate CITS integration strategy. In operationalizing the Socio- 

Technical research program in my case study, 1 make the following observations about its 

value in these respects. 

First, in using narratives as a way to understand socio-techcal ensembles in universities, 

1 must re-emphasize that the Socio-Technical methodology 1 used was unique because 1 

synthesized the set of approaches: SCOT, Systems Metaphor and Actor-Network. 1 felt 

that it would be beneficid to utilize each of their contributions. More than synthesizing 

the approaches. 1 re-interpreted their common and traditional methodology to be useful in 

an emergent context, with a plethora of technologies. This meant that 1 sought to 

understand the "content" of the technologicai integration process as opposed to the 

"content" of the technology itself. 1 argued that in order for concerted (interventionist) 

social shaping in an emergent context, it would be the process (as opposed to the 

technology) that should be understood. 

In retrospect, 1 feel that my operationalization of a synthesized Socio-Technical 

methodology; in an emergent context; with the process as the locus of inquiry, was quite 

awkward. ïh is  was because the method was often "less-fian-transparent" in use and 

would have been dificult for another researcher to duplicate. 1 attribute this to many 



things. First, my "bastardized" methodology was not carefully enough worked out before 

1 used it. Second, this was a first attempt at using the Socio-Technical research prograrn 

in an emergent context.' 1 realized that the Socio-Technical models, and several Socio- 

Technical concepts, were not especially appropriate for use in an emergent context. 1 had 

criticized the set of Socio-Technicd approaches for appropriating "loaded" theoretical 

concepts and using them in new ways without making explicit how they were being used 

differently and what this might mean. 1 found myself guilty of doing the same h n g  

when 1 used concepts to describe a process, when these concepts were originally intended 

for describing technology. 

Recognizing the limitations of the rnethodology 1 used, 1 feel that it was useful to the 

aims of this thesis. For example, it allowed me to identifi how various social groups, 

issues, organizational routines, expectations and relationships shape the development, 

implementation and use of CITS at the University of Calgary. The perspectives of many 

people were used to build a story that spanned many years. The story was sirnplified in 

rnany cases with the use of Socio-Technical maps and concepts. UItimately, I feel that a 

synthesized Socio-Technical approach, if configured properly, has the potential to 

demystifi those processes by which technologies are developed and implemented in 

emergent contexts, Further, Alan MacDonald, Director of Information Services at the 

University of Calgary, identified the need for a research program that could assist the 

institution in mapping out and guiding technological change. 

The idea that technological change could be guided by this research prograrn was the 

essence of my second argument about the value of the Socio-Technical approach. With 

an understanding of their context, universities might begin to recognize how to orgmize 

internal and extemal forms of technological, pedagogicai, and administrative expertise for 

CITS design, evduation and organizational restnicturing more effectively. In order to do 

this, the Socio-Technical narrative (and mappings) would have to be either much more 

extensive than the one offered in this thesis, or tailored to address one of these issues 

specifically. Not only could it be used to re-organize the existing socio-technical 



ensemble of the university more efficiently for CITS change, but it may also be used as a 

"radar-like" tool to "anticipate hindsight" for technological change. 

Constructive Technology Assessment. 

CTA's prescriptive and normative strategies for managing technology in society include 

network management, experimentation, structured dialogue, and localized strategies. The 

case study revealed that, to some extent, that University of Calgary was anempting to 

adopt a CTA-like approach to managing CITS in higher education. 

For example, MacDonald had identified the need for "relentless communication" 

between students, faculty and staff to stimulate leaming about CITS within the 

institution. In order to do this, Hunter and MacDonald had suggested network- 

management style strategies like establishing formal and informal focus groups within 

faculties and across faculties to discuss technology-based teaching and leaming. Formuig 

bonds with other institutions, pnvate sector organizations and governrnents was also 

suggested. CTA also advocated more efficient information handling. The University of 

Calgary is attempting to form a centralized hub for CITS design and implementation 

support; as well as for collecting and disseminating information about technological 

integration. Finally, experimentation with CITS in is beginning to take place within 

various departments and faculties across the university. 

Although CTA strategies are being conceptualized intuitiveh at the University of 

Calgary, 1 argue that existing CTA studies and strategies could enhance the university's 

technology integration plan. In the same way that the private sector literattue could 

provide the university with a more precise language for stnicturing CITS integration 

processes, CTA could provide the university with additional ideas, concepts and 

strategies for stimulating leaming and reflexivity about CITS in settings of higher 



education. And the private sector and CTA approaches could be more appropriately 

operationalized using the Socio-Technical research program. 

6.3. What Has This Thesis Accomplished? 

This thesis has extended a discussion of CITS integration in higher education; with a 

particular focus on processes of development and implementation. 

Initially it reviewed existing literatures penaining to the higher education and emerging 

technology relationship - elucidating from the critical perspective poignant issues 

relevant to CITS development and implementation in higher education. These issues 

formed the basis of discussion. This thesis has extended this discussion in the following 

ways. 

First, this thesis considered how private sector sirategies for rechnological change, 

located within Innovation Studies and the Management of Technological Change. could 

inform processes of CITS development and implementation in contexts of higher 

education. 

Second, this thesis considered how the Socio- Technical research progrom could inform 

processes of CITS integration in contexts of higher education. In doing so, it also 

provided a rudimentary critique of the Socio-Technical approach. Further, this thesis 

revised and operationalized the Socio-Technical research prograrn in order to illuminate 

CITS dynamics in a cunent university context. This operationalization did not 

presuppose to understand this context in al1 of its complexity. Rather, the Socio- 

Technical mapping was constmcted to provide data for prescriptive andysis in terms of 

planning and forecasting technoiogical change. 

Third, this thesis considered how Constructive Technology Assessment could inform 

strategies for CITS integration in contexts of higher education. CTA was not 

operationalized in the strict sense that 1 made CTA-style recornrnendations for CITS 



integration strategies at the University of Calgary. However, this thesis was contoured by 

the spirit of CTA in the sense that it looked at CITS dynamics in a emergent contexr; 

inspired by a political mandate to identifi ways that might assist universities in affecting 

a pedagogically and socially responsible integration of CITS in higher education. 

Finaily, this thesis conducted a case study at the University of Calgary to define some of 

the factors and perspectives that shape CITS design and up-take in this particular setting 

of higher education. In doing so, it has contnbuted a new set of questions to the 

Emerging Technology and Higher Education discussion. 

6.4. Further Directions for Research. 

With the complex issues universities are facing in this academic revolution, the question 

rernains: How might universities restructure their institutions and create strategies to 

accommodate large-scale technological change. This thesis has merely suggested some 

ways that this question could be addressed. More research, and indeed continuous 

research, is required to address this question. 

For exarnple, more Socio-Technical research is needed to identify the issues universities 

are facing institutionally, pedagogically, sociaily, technologicaily and economically with 

respect to CITS change. However. it is apparent that the Socio-Technical research 

program needs further development to be truly effective in emergent contexts. Study 

could also be aimed at identifying other methodologies and research techniques that could 

be used to illuminate issues surrounding CITS dynarnics in universities. 

In terms of creating prescriptive strategies for managing CITS change in universities, it 

would be beneficial to further consider how private sector and Constructive Technology 

Assessrnent perspectives could inform processes of CITS development and up-take in 

higher education. Research could also identi@ other normative strategies for managing 

CITS change in university institutions. Ultimately, there is a need to test out and track 



the influence of these normative strategies in university contexts - in order to create more 

effective strategies for managing CITS change in the future. 



CHAPTER SIX ENDNOTES 

' Although there has been a Socio-Technical study conducted recently about the drug 
RU486 (abortion pill) by Patricia Campbell (1996) that studies a current context, this 
study still evoked a retrospective view. My use of the Socio-Technical research program 
is intended to be on-going. 
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