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ABSTRACT 

Today, straggles of higher education - technological change and organizational 

change - are like dragons - somewhat unpredictable, mystical, altering everyone and 

everj-lhing in its path. Managing technology and the restructuring of the organization is 

like dancing with dragons. Within the science and technology studies literature, scholars 

have developed sociotechnological perspectives that are useful for addressing the framing 

of technology during these fiscally-challenging times for universities. 

A close look at this literature reveals that Weibe Bijker and Robert J. Thomas 

have deemed technology worthy of sociological inquiry. These scholars believe that 

technical artifacts are not neutral, but constructed by older technologies, economic 

choice, politics, and social factors. 

This study examines social perceptions of technical artifacts during times of 

resource stress, specifically how it affects academic support technologists. It addresses 

the forces that drive and shape streaming media and electrophotographic processes in an 

academic setting. I hope to contribute to the body of knowledge by evaluating 

electrophotography and streaming media as technical artifacts in higher education, 

identifying their adoption, implementation, and embeddedness in an organization. By 

exposing the deep relationship between a technical system and a social system, my intent 

is to create a link between the philosophy of technology as an intellectual construct and 

the social framing of a technical artifact. 



CHAPTER 1 

THE SETTING 

Managing the academic institution ... is not a journey into the unknown, but it is a 

struggle not unlike jousting with windmills or opposing a dragon in mortal 

combat, or even facing demons within. 

— Levin, 2000 

Introduction to Higher Education 

A dragon is "a mythical monster traditionally represented as a gigantic reptile 

having a lion's claws, the tail of a serpent, wings, and a scaly skin" or "something very 

formidable or dangerous" (The American Heritage Dictionary, 2000). If we characterize 

the challenges facing higher education today as dragons, the struggle can be looked upon 

as either being an opportunity or a crisis. Maintaining balance in the midst of crisis and 

chaos is no easy feat; it is a dance of sorts; hence, the quest for the social perceptions of 

technology during times of resource stress is like "dancing with dragons." 

Paralleling the dragon metaphor, the university has been labeled a medieval 

innovation — the "caveat of dysfunction" (Durea, 1973). And in our post-modem, post-

industrial world, public universities in the United States in the early years of the 21®* 

century are financially in a state of flux. If they have not reached Pareto Optima, the 

predicament of the world in which no improvement is attainable (DesJardin, 2002), they 

are in a new balance amidst "organizational turbulence" (Slaughter & Leslie, 1997). 

These effects are evident in a range of internal financial decisions and technological 

choices. 
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State and federal government revenues are diminisMng in American higher 

education, and the academy is being restratified accordingly. When these "organized 

anarchies" (Cohen & March, 1986; Baldridge et.al, 1977) are faced with a decrease in 

crucial funding, they pursue other creative avenues of acquiring resources. According to 

Slaughter and Leslie (1997), this is achieved by focusing on moving away from basic 

research and moving toward applied science and technology. Industrial partnerships and 

the marketing of business and educational services help reduce the financial 

repercussions of reduced state monies. 

During hard times, higher education has not historically been a financial priority 

for state legislatures. There is little commitment to public higher education institutions 

relative to other priorities for state support. For some conservative legislators universities 

are seen as indulgent towers of liberalism and efficiency. Because universities have been 

successful at obtaining external funding from outside grants, such as the National Science 

Foundation (NSF), other legislators know that a large dollar amount of the higher 

education budget is not in their control. The end result is that higher education's 

resourcefulness may be seen as a rationale for further reducing state investment. 

Today, state support for higher education is quite low. The financial crisis is a 

repercussion of the decisions made in the last decade by higher education stakeholders as 

well as a reflection of the American economy. Business leaders who supported education 

in the 1990s caused confusion on where they stand on higher education. Businesses often 

have declared support for higher education, but also have lobbied to hold state spending 

down. 
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In addition to challenges correlated with the poor economy^ higher education in 

the U.S. is following the transformation of the American digital society, leaviBg the 

analog world behind. American public universities are in the process of following suit 

through the emergence of digital technology in the academic environment. 

Along with challenges of resource stress and technological change, new 

leadership has created organizational change in many of these loosely coupled (Weick, 

1976) and ambiguous (Cohen & March, 1986; Pfeffer, 1977) organizations. At the 

university level there has been an organizational paradigm shift resulting in institutions 

reinventing themselves, and pursuing managerially identified strategic new directions. 

The focus of this study is twofold — first, the framing of technology during times 

of resource stress, organizational change, and technological change through the voice of 

the academic support technologist, and second, examining what drives two technical 

artifacts (streaming media and electrophotographic processes) in higher education. At 

certain moments these two case studies synchronize with each other to offer a glimpse 

into the culture of higher education. Through the voices of the "academic support 

technologists," the study moves behind current statistical data to reveal the experiences, 

motivations, fhistrations, values, and joys of those working with these two technical 

artifacts in two public Research I public universities in the United States. The findings 

enlighten us as to the significance of the social, economic, and political factors that frame 

technology in the academy. 

This chapter is divided into five sections. The following section describes the two 

settings that house the technical artifacts. The purpose of the study is identified, followed 



by a list of key terms. Questions^ which were used during the interviewing process, are 

found Ih the "Specific Research Questions" section. The organization of the dissertation 

is provided in the last section. 

Background of the Case Studies 

We have briefly discussed the higher education organization in the United States 

and some of the challenges universities are faced with on a statewide level. The two 

American Research I universities in the case studies came under new leadership during 

the time of the study. With this new leadership came restructuring of the organizations 

and redefined missions. 

University of Technology and University of Health Professions 

The University of Technology is positioned to be one of the largest universities in 

the nation and has been referred to as a geographically divided metropolitan university. 

The multiple campuses increase student access to higher education as the state continues 

to grow. The University of Technology is moving toward becoming an entrepreneurial 

model (Clark, 1998; Slaughter & Leslie, 1997) under a responsibility centered 

management (RCM) system, which is a decentralized financial model (Lang, 1999; 

Morgan, 1984). 

The University of Health Professions is positioned to be an elite research 

university, with a conventional centralized financial system and a full complement of 

academic fields, including a major health sciences center and several professional schools 

in the field of health and medicine. The University of Health Professions is limiting 

student enrollment as it concentrates on building top academic programs, particularly at 
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the graduate level and in the professionals. It is moving toward a new management 

structure with more defined roles and a focus on enrollment management. 

Non-academic Units and Academic Support Technologists 

In this study, the investigator followed the production process and observed the 

values of technology and human capital that surfaced in two financially-challenged in-

house media production units. Each academic support unit provides the creation and 

dissemination of media for their specific higher education institution. These non-

academic units are traditionally governed in top-down management, which can be 

described as "machine bureaucracy" (Mintzberg, 2000). This is in contrast to 

"professional bureaucracy" that encompasses faculty governance, which is a bottom-up 

bureaucracy. 

The Printing Unit of the University of Technology has serviced the entire 

university with both traditional and digital print media. It has been a displaced in-house 

organization with a history of deficient fiscal resources. Today it is faced with the 

additional resource stress of limited state funding and ambiguous management. The 

organization moved to another campus three years ago with hopes of improving the 

amount of production with the addition of digital technology, employee transfers, and a 

link to the academic graphics curriculum. The university administrator in charge of 

overseeing the Printing Unit has the reputation of being both a "little Napoleon" and an 

entrepreneur. He has been a director at the University of Technology for two decades. His 

unit has had no layoffs due to resource stress in the past several years, but employees 

have left on their own accord or were let go before their probationary three months were 



completed. The newly-hired Printing Unit supervisor left after three montlis and had not 

been replaced at the onset of this study. The part-time administrative assistant took on a 

leadership role and began to participate in employee evaluations with the university 

administrator. This was not well received by the academic support technologists. The 

lead analog technologist took on the role as unit supervisor, despite the fact that the lead 

digital technologist shared the same job title. Within a year the lead digital technologist 

was fired. Several employees were transferred to the unit and two were hired — one for 

the digital technology and one for the analog technology. Within six months the digital 

technologist left. A middle management administrator was transferred to the unit as the 

unit supervisor. He has, however, not been relieved of a considerable amount of his 

former responsibilities on the other campus, so he is available part-time and 

inconsistently. At the onset of this study, workflow had been lean, failing to keep the 

facility productive. In spite of the fact that the Printing Unit serviced the entire university 

at reasonable prices, many clients have chosen to go elsewhere. 

The other unit — the in-house media production unit of the University of Health 

Professions services the university medical school with broadcasting and multimedia for 

teaching and presentation aids. It has been fiscally healthy in years past and continuously 

engaged because of its prolific media production — often making up for the lack of 

matching fimding in the other units of the department. Because of university-wide budget 

cuts, there had been recent department layoffs. At the onset of this study, it had a strong 

participative form of management and high morale. The university administrator in 

charge of overseeing this unit is well liked, respected and delegates responsibility to the 
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unit supervisor. The unit employees remained constant in number in the initial two years 

of the research with no turnaround in staff in the Broadcasting Unit. The last year of the 

study, however, two employees were laid off. The Broadcasting Unit was faced with a 

federal mandate to evolve from analog to digital by the year 2006. No university or 

federal fimding had been allocated for training, software, or hardware at the in-house 

media lab, yet it was expected to provide services for the university medical faculty and 

students. 

Research Summary 

Qualitative (interviews, observations, journals) methods were employed in this 

dissertation. Overall, this research can be described as a comparative case study, relying 

on observation, interviews, and journals. This gave the researcher an opportunity to 

compare the behavior and attitudes in academic support technologists and to investigate 

in detail the reasons for their thinking. The research began with hands-on experiences 

learning the technical processes of electrophotography and streaming media. 

Understanding how the machines and technology worked added to the credibility of the 

study. This was followed by observations of each of the in-house media production units. 

During this time the production process was observed, specifically how jobs originated, 

how they were scheduled, and how they were implemented. A pilot study was 

implemented, followed by the interviewing process. Technologists, administrators, and 

other relevant actors were interviewed on their perceptions of the framing of the technical 

artifacts, which was the focus of the study. The last step was an examination of specimen 
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records. The chaos of new leadership, new missions, and resources stress had an effect on 

what drives and frames technical artifacts in higher education. 

Purpose of the Study 

This study examined social perceptions of teclmicai artifacts during times of 

resource stress, specifically how they are perceived by and affect academic support 

technologists. The research addressed the pedagogical forces that drive and shape 

streaming media and electrophotographic processes in an academic setting. In this 

dissertation the relationship between the philosophy of technology as an intellectual 

construct was coupled with the dynamic of the mechanics of making things work. 

Perceptions that higher education institution members had of organizational life 

were revealed by utilizing social constructivism, which is usually disregarded and 

obscured by conventional approaches to understanding organizational behaviors in a 

contingency perspective. Observations indicated that weak financial situations in higher 

education institutions were not directly linked to poor morale (Neumann, 2000). 

The prevention of financial difficulties by a leader has been based on the 

contingency theory, which says that leaders and organizations objectively respond to the 

world existing outside of themselves through external behaviors that are easily observed 

and quantifiable. This theory has ignored the contribution of the internal psychic 

construction of the world, which is foimd in the social constructivism theory. 

Definition of Key Terms 

academic capitalism — positioning higher education institutions as 

entrepreneurial, revenue-making entities 
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academic support technologists — the backbone practitioners who are ultimately 

responsible for the technological forecasting, selection, acquisition, testing, development, 

creation, and subsequent implementation of computer-based technology throughout the 

institution 

centralized budgeting — traditional budgeting system in which all revenues, such 

as state appropriations, tuition, and indirect cost recovery, are received and managed 

through one central unit 

electrophotographic processes — a true digital press, using dry toner technology 

to print on a web of paper 

in-house media production unit — a non-academic auxiliary sector of higher 

education that is responsible for producing media for the academic sectors of the 

university 

RCM — Responsibility Centered Management budget model in which each "tub 

has its own bottom" and must generate its own resources. 

resource stress — a real or perceived shortage of resources (i.e. fmances, 

buildings, employees, etc.) 

sociotechnical system — a collaborative system of humans and technical artifacts 

used to carry out work and expand human potential 

streaming media — dynamic, compressed, captured images with soimd sent in a 

continuous stream over the Internet, or burned onto a CD or DVD 
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technical artifact — a product of society — an object, a tool, a machine, or a thing 

— based on its potentiaily useMness to civilization; unnatural innovations of all kinds 

that are manufactured by humans 

technological change — the transformation of using one type of technology to 

another 

Research Questions 

• How is the university utilizing the technical artifact? 

• What was the strategy for adoption? 

• What is an appropriate model for future adoption of a technical artifact at a Research 

I university? 

• What is the relationship between the technical artifact and money brought into the 

university? 

• Have there been organizational changes in the unit within the past two years? If so, 

how has this affected the use of the technical artifact? 

• With the present higher education budgetary constraints, how do you see the future of 

the technical artifact? 

• What can make the technical artifact succeed and what is the biggest problem 

preventing success? 

• What role do academic support technologists play in the adoption of a technical 

artifact? 

• What role should they play? 
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Theoretical Framework 

The framework for conceptualizing all of the factors influencing the decisions 

conceming technical artifacts in higher education draws upon the work of Weibe E. 

Bijker (1995) and Robert J. Thomas (1994) to form the conceptual model and framework 

for this dissertation. This study is not sympathetic to "technological determinists" (Smith 

& Marx, 1998). 

This research is notable in that it used a sociotechnical framework to study 

higher-education decisions of technology during times of resource stress and examined 

the effect it had on the academic support technologists. It also explored the driving 

factors in these decisions. This study was undertaken to engage policy makers, who make 

decisions and plans about technology, and help them perceive the point of view of the 

technologists — the people who operate the machines and the technology. 

Although industry organizations have been extensively researched, there is little 

exploratory qualitative research to date regarding the non-academic subset of the 

academic organization, also referred to as the "in-house media production unit" of the 

university, such as the university print shop, the university new media lab, or the 

•university art department. 

Significance of the Study 

The significance of the comparative case study analysis was to explore the values 

and insights of technology held by academic support technologists. Specifically, the 

study investigated how social values, compounded with budgetary constraints, were 

intrinsically intertwined in choices that were made in the use of technology in 
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conceptualizing and implementing university projects. The political issues generated 

from the inter-relationsMps of employees within the units and the overall relationsMp 

between the academy and the in-house production facility of a public institution of higher 

learning were also examined. 

Summary 

Chapter 2 is a review of literature in higher education and technology that arose 

from readings in the higher education field from 1999-2003. In particular the literature 

addresses the philosophy of technology, and how technical artifacts are framed. This 

chapter provides the theoretical framework upon which this study is based. This chapter 

is linked to two other chapters — Chapter 4, which addresses electrophotographic 

processes and its uses, and Chapter 5, which addresses streaming technology and its uses. 

For Chapter 3 the research methodology is presented and outlined, describing the 

three phases of the design. The first phase is the observation of the production process, 

followed by the technical implementation phase. The third phase of the methodological 

design is the interviewing phase of the perceptions of technical artifacts. This is followed 

by a description of the methods used as well as the processes involved in organizing the 

data, analyzing the information, and storing the data. In Chapter 3 ethical issues have 

been considered. In addition, the chapter describes the coding categories and processes in 

the study. 

Chapter 6 offers six propositions based upon the theories of Bijker and Thomas. 

Chapters 7 and 8 present the findings of the collected information on electrophotography 

and streaming media, and synthesize the findings. 



Chapter 9 summarizes the study's findings, and discusses their implications for 

research and practice. 



CHAPTER 2 

THE PHILOSOPHY OF TECHNOLOGY 

If only it weren't for the people, the !#@!* people," said Fiimerty, "always 

getting tangled up in the machinery. If it weren't for them, earth would be an 

engineer's paradise. 

—r Kurt Vonnegut, "Player Piano" 

Introduction to the Philosophy of Technology 

Notwithstanding funding shortages — often referred to as "resources stress," 

higher education institutions are constantly struggling to stay as current and responsive as 

possible to technological changes. Maintaining balance in the midst of chaos is no easy 

feat. It involves evolving roles, responsibilities, and actions of the key stakeholders 

within the institutions, such as administrators, faculty, students, and support staff 

personnel. The latter includes a cadre of formally educated and trained "academic support 

technologists," the backbone practitioners who are ultimately responsible for the 

technological forecasting, selection, acquisition, testing, development, creation, and 

subsequent implementation of computer-based technology throughout the institution. 

Technology has been described as "both a consumer and producer of 

philosophical ideas" (Bunge, 2003, p. 177). No one seems to dispute technology's 

significance to the understanding of the human condition. It is worthy of scholarly 

research and as a topic for philosophical inquiry. The case studies' propositions were 

based on the theories and science and technology studies of two scholars Weibe E. Bijker 

and Robert J. Thomas. In this dissertation their position couples the relationship between 
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the philosophy of technology as an intellectual construct and the dynaniic of the 

mechanics of making things work. 

What is a Technical Artifact? 

Reflecting upon the meaning and relationship of technology in our lives, Melvin 

Kransberg, a well-known researcher and scholar in the social sciences, refers to 

technology as dealing with "human work, with man's attempts to satisfy his wants by 

human actions on physical objects" (Kransberg & Pursell, 1971, p. 53). With this in 

mind, an artifact can be defined as a product of civilization. On the other hand, a 

technical artifact can be defined as a product of society — an object, a tool, or a thing — 

based on its potential usefulness to civilization. In an organizational structure, a technical 

artifact is not only a catalyst for technological change, it is the integration of a technical 

system and a social system based on freedom of choice and responsibility. A technical 

artifact gives members of a society an opportunity to do things differently through the use 

of a machine. Organizations choose their markets and the process by which they will 

produce their commodities or service. 

Bijker (1995) defines a technical artifact as a "sociotechnical ensemble" — an 

invention that is socially, economically, and politically constructed. Clearly, products of 

our civilization are not invented independently; they are shaped by the choices that 

people make about how the technical artifact will be positioned in society, within the 

economy, and in relationship to politics. The social system addresses what inventions to 
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use, who is going to use it, when it is going to be used, why is it being used at all, what 

the best use is, and how it is going to be implemented. 

When a teclmical artifact's role is examined in a university setting, it becomes an 

educational artifact — a product of our civilization applied to the academic community. 

In other words, a technical artifact becomes an educational artifact simply by being a 

technology that has potential value in academia. When a technical artifact becomes 

embedded as an educational artifact, it must do more than just be selected by a decision

maker in the academic community, adopted into the higher education organization, and 

implemented. Because technology continuously transforms between the steps of social 

construction, the adaptation phase is transitory. Sometimes a technical artifact is resisted 

or rejected outright, but returns at a later date as a valued innovation. At the final stage, a 

technical artifact becomes stabilized and so commonplace that it is embedded in the 

academic culture. Some examples of technical and educational artifacts are as follows: 

the light bulb, the Xerox machine, Internet, whiteboard, blackboard, pencil sharpener, 

slide rale, a VCR, a slide projector, a clock, a computer, a library digital database, and 

PowerPoint presentation software. In summary, a technology can take on a dual role as a 

technical and an educational artifact because of its potential use in industry as well as 

education. 

The last 30 years the literacy goal of the United States has been to engage the 

public in "hard scientific literacy" in order to form a public that has the knowledge to 

make sound scientific decisions. This "basic toolbox of skills - in mathematics, physics, 
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chemistry - that allows a person to delve into almost any technological area" has failed 

(Hammack, 2003, p.l). In spite of the fact that"... we are a nation of scientific illiterates" 

from the academic standpoint (Hammack, 2003, p. 1), just having awareness of the 

benefits and risks of science and technology has merit for our society. Mario Bunge 

(2003) argues that "technology is not alien to theory, nor is it just an application of pure 

science; it has a creative component, which is particularly visible in the design of 

technological policies and in technological research" (p. 174). 

Whether it is used successfully or unsuccessfully, a technical artifact does not 

have to make a difference in our culture. It just has to be a product of our civilized 

society. Not all technical artifacts introduced in society or the educational community 

become embedded. Many are adopted before members of society can feel comfortable 

using the technical artifacts and they are never embedded. Those technical artifacts 

become more and more ambiguous. 

This study examines what drives and shapes electrophotographic processes and 

streaming media in an academic setting. Both technical artifacts are based on the use of 

rasterized images in the form of bit streams, but with different outputs. When referring to 

the term "electrophotographic processes" (refer to Chapter 4) and "streaming media" 

(refer to Chapter 5) included are the digital files and the hardware and software 

components that make those technologies work. Electrophotographic processes and 

streaming media are considered technical artifacts, because they are innovative products 
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of our culture. For the purpose of this dissertation, electrophotographic processes and 

streaming media are also considered to be emerging educational artifacts. 

World View of the Technologist 

Both the latter-day Luddites, who are anti-technology, and the technocrats, who 

are technology fanatics, stir up emotional reactions much like the witchcraft proponents 

in Salem in the 1690s.and the anti-Communists in the 1950s. The public's fear of science 

and technology from one perspective or the unconditional support of anything technical 

on the other end of the spectrum needs to make way for "technethics." This makes for 

sound reasoning when intertwined with the "responsible use of science, technology and 

ethics in a society shaped by technology" (Florman, 1981, p. 163). Evaluating technology 

is much like debating whether a cup is half-full or half-empty. It is both and should be 

evaluated as such. 

Within the higher education literature, scholars have determined that social, 

economic and political values are intrinsically embedded in the decisions we make about 

technologies. Bijker (1995) states, "... one should never take the meaning of a technical 

artifact or technology system as residing on the technology itself." A technical artifact 

becomes a "seamless web of science, technology and society" (Bijker, 1995, p. 6). This 

means that technical artifacts are not independent, but constructed by older technologies, 

economic choice, and society. Science is often, but not always, a factor in shaping 

technology. To study technology, one must also look to meanings in society and science, 

and examine how they are intertwined with technical artifacts. 
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It is important to study not only the technical artifact itself but also the world view 

of the technologist. By nature, he or she is interested in the fimctional understanding of 

how things are created, how they work, and how they are used. The mechanical world 

view expoimds upon the premise that to understand what makes something work, one 

must take it apart. If a technologist thinks outside of the mechanics of making things 

work and integrates the philosophy of technology in our lives, he or she begins to 

examine what kind of higher education culture we are creating through the use of 

technical artifacts. The technologist then learns to see the world through the eyes of an 

organic philosopher, one who believes that the whole is more important than the sum of 

its parts. The organic world view focuses on organizational relationships in order to 

understand how something works. The question that must be continually asked is: With 

the invention of technical artifacts, what kind of world do we want to create? What kind 

of higher education system do we want for the people in our society? 

During World War II, social concem and the framing of ethical choices about 

science and technology came to the forefront. Before that time, engineers, scientists, and 

technologists traditionally had the charge of solving problems, not questioning the 

problems. Their social authority was in the methodology of the solution. But the social 

concerns of the atomic bomb reinvented how engineers, scientists, and technologists 

thought about technical artifacts. By questioning the solution to the problem through 

consideration of all options, thinking clearly, and evaluating inconsistencies, we can 

make socially responsible choices on whether the solution should be implemented. We 
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can create socially responsible technology and connect theory with practice in 

transforming the foture of technology (Agre & Schiiler, 1997). In seeking a way to 

implement this concept, three areas are examined: the social, economic, and political 

construction of technical artifacts. 

Social Construction of Technology 

There are analysts in our society who believe that technology is an external force 

that drives history (Smith & Marx, 1988). These people are called "technological 

determinists." They believe that technology impacts organizations in such a way that it 

forces change and human beings have little choice in the matter. Winner (1989) states 

that the concept of technological determinism is like describing "all instances of sexual 

intercourse based only on the concept of rape" (p. 10). This scope of the technological 

viewpoint is much too narrow. 

Other analysts advocate that technology is a social construct. Unequivocally, this 

means it is based on social and organizational choices, and people have the power to 

shape technology into what they want it to be. Those analysts, who advocate 

"sociotechnology," believe that society frames technology and technology in turn frames 

society. They believe that social factors play a major role in determining which technical 

artifacts become embedded. Once ingrained in our society, it is not easy to change (e.g., 

automobile culture). Usually technologists value the technical artifacts more than 

resources, and the resources more than useless objects (Bunge, 2003). 
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When Bijker (1995) discusses the politics of sociotechnical change, he refers to 

three configurations in his Configuration Model Theory. One is with no single dominant 

group and therefore no vested interests. The second configuration involves one group 

becoming dominant and persisting on defining the problem and addressing the solutions. 

In the third structure, there are two or more entrenched groups, each with a different 

agenda and set of priorities. This is significant because it defines the three ways that a 

technical artifact can be framed through societal factors, and explains that "technology 

and society are both human constructs" (Bijker, 1995, p. 3). 

Many believed that the advent of the computer would be a social equalizer 

(Winner, 1989). Unfortunately, in our society there are the technological "haves and 

have-nots." The United States Department of Commerce has found that the so-called 

"digital divide"— the gap between those with access to technology and those who do not 

have access — is widening in the academic environment and causing further social 

stratification (Nevens, 2001). Nevens states that the digital divide has often been held 

responsible for enabling disparities in class advantage, racial bias, and socio-economic 

advantage. Because technological development is not linear, social factors shape how 

deeply a technical artifact penetrates society or the educational community. 

Videotex technology is an example of a technical artifact that was not embedded 

into society. In the mid-1980s the researcher managed the computer graphic production 

of an international videotex venture called "Teleguide" in collaboration with McClatchy 

Newspapers of Toronto, Canada, and Phoenix Newspapers, Inc. The two-way interactive 
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digital "infomation packages" were displayed on television monitors, which were placed 

in public kiosks. They provided free digital information for the general population, such 

as sports scores, weather, desert survival skills, higher education institution information, 

restaurant information, shopping mall product information, upcoming events in different 

cities, etc. Some of the information was newsworthy and written by the Teleguide staff. 
1 

Other information was sponsored by "information providers" — the clients of the 

technical artifact. The kiosks were placed at the locations of the information providers as 

well as in other public places. 

The Phoenix Teleguide venture also consulted collaboratively with industry on 

several innovative, on-the-cutting-edge-of-technology proj ects including: (1) a home 

banking project; (2) an in-hotel project; and (3) an agriculture "e-mail" advice project for 

southern California farmers, who accessed information through their home computers. 

The content, which was stored on mainframe computers, was similar in structure to the 

World Wide Web content of today and was initially created using vector graphics and 

AT&T Frame Creation Systems. Eventually, raster images were added. The end users 

made their selections from numeric pads on the kiosks — the same selection concept as 

on the World Wide Web of today. The digital information was shared internationally with 

end users in Canada, Japan, and several states in the United States, including Arizona, 

Florida, California, Nevada, and Hawaii. This graphic networking process predates the 

Internet's use of graphic Web sites. 
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Videotex was introduced into selected portions of society shortly before Apple 

Computer introduced the Macintosh in 1984. Computers were not commonly found in 

homes at that time and people were not accustomed to retrieving information digitally. 

Because retrieving information digitally was not socially embedded into our culture in the 

mid-1980s, videotex was a technical artifact adopted before its time. It was a precursor to 

Web technologies. One participant of the videotex venture said that two-way interactive 

digital information would never be accepted, because he could not take it to the bathroom 

to read like his newspaper. Perhaps that is why Microsoft announced the summer 2003 

debut of an Internet-enabled Port-a-johns called "iLoo" (Clark, 2003). 

Today, computers have become embedded in our society and in academia. They 

are readily found in homes, offices, and educational institutions. They have become part 

of our culture. 

Determining appropriate content for technical artifacts is as much a social issue 

today as it was 20 years ago. Previously, creative and production managers had charge of 

the quality control of the content stored on a mainframe tape or a typesetting database. 

Today, content is much more difficult to manage, because everyone has the power to 

upload content. 

A major issue is industrial standardization. History does matter, because many 

technological decisions are based upon what decisions have been made in the past 

(Thomas, 1994). Karl Marx said that people "make history, but they do not make it under 

circumstances chosen by themselves, but under circumstances directly encountered. 
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given and transmitted from the past" (cited in Microsoft® Encarta®, 2003). Diane 

Forsythe (1996) says that if it can be done, it must be done, and her Technological 

Imperative Theory helps explain why many technologists are driven to do whatever is 

possible with technology, even if it should not be done at ail. 

Economic Construction of Technology 

Economic construction is how the technical artifact is shaped by the economy and 

the financial decisions applied to the artifact. A particular product can be popular, simply 

because the corporation has more money to spend on marketing the product, not because 

it is the best product on the market. In another instance, technology may be perceived as a 

low-cost, high yield opportunity structure. Because the creation of digital products by 

professional technologists looks effortless, it is devalued. Also misunderstood is the 

amount of time it takes to write and organize the content. Knowledge is labor-intensive. 

Those policy makers who believe that technology can take the place of labor are 

misinformed (Massy & Zemsky, 1995). 

A review of the literature reveals that many policy makers also believe that 

technology will increase productivity and decrease the costs of operation (Gilbert & 

Green, 1995). Pressure to use new technologies originates from the administrators, who 

have a tendency to push technological solutions to resolve all financial problems in 

higher education (Frank, 2003; Massy & Zemsky, 1995). Since resources drive academic 

behavior, today's trend toward resource stress promotes the "quiet revolution" of 

academic capitalism. Faculty and higher education institutions are propelled into 
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marketiike behaviors (Slaughter & Leslie, 1997). Frank argues that "the instructional 

fonction of higher education is becoming marketized as well" (p. 18). Short-term fimding 

issues may be addressed by marketization, but there is a grave concern about the creation 

of "unrealistic expectations about the role and fimction of a public university, particularly 

the faculties' role in such an organization" (p. 18). 

Another significant issue arising from the literature is that institutions of higher 

education have failed to place as much investment in the training of the use of new 

technology as they do in the investment of the technical artifact itself (Alexander, 1998; 

Ehrmann, 1995; Gilbert, 1995; Lan, 1997; Williams, 1997). The cost of hardware, 

software, and labor is an investment for in-house efforts in the resource-stressed 

university. Because of the cost of equipment and trained personnel, outsourcing is "easier 

and cheaper" says David Rader, analyst at Jupiter Media Metrix Inc. in New York 

(Hamblen, 2001). This may cause concern about the future of in-house media production 

units in higher education in regards to the higher education infrastructure and budget 

issues. Not everyone in higher education shares Rader's viewpoint. There is evidence that 

in-house media production units usually charge less for the creation of educational 

technology jobs than outside vendors (Subject A, personal interview, April 1,2002). On a 

positive note, the benefits of in-house media units are not just a matter of funding. The 

facility becomes an academic resource for students and faculty. Since the media auxiliary 

units are a part of the university, faculty — the "content experts" — have more control 

over their projects. 
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New technologies, such as desktop computers, video editing software, and a new 

distribution chaimel on the Web have^ howcYer, enabled films to be made at a fraction of 

the cost of traditional methods, although the investment in the digital technology is still 

costly (Marioni, 2001). New technologies, such as desktop computers, graphic software, 

preflighting software, raster image processors (RIPs), and digital presses, have also 

enabled the streamlining of electrophotographic processes (Rose, 2001). 

At the heart of the economic construction is the battle of industry standards. 

Perhaps the problem is not that there is no standard, but rather that there are too many 

standards. For example, if society cannot settle on a single, permanent DVD format 

standard, how will the streaming standard be decided? Ideally, visionary companies will 

become opportunists and will stratify themselves as the streaming authority. Then 

industry and higher education decision-makers will invest in this venture, and a streaming 

media standard will be established. Wouldn't this be an efficient method to embed a 

technical artifact in education? Realistically, however, technical artifacts are transitory — 

a work in progress. This insight impacts technological choices in academia, because once 

higher education institutions make financial decisions about investing in a particular 

software or hardware to support technical artifacts, history does matter (Thomas, 1994). 

Economists, however, recommend that "sunk costs" — the amount that has already been 

invested — should not be a part of the most successful decision-making process. 
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Political Construction of Technology 

Teclmical artifacts are political. They become defined more by political factors 

and control than by economic factors. Political construction is how the technical artifact 

is shaped by the political decisions made, which are based on the arrangement of power 

in human relations and human activities. The policy/decision-making phase and the 

research phase of a technological process are where most technical concepts are found 

(Bunge, 2003). Technological decisions, which are based on Thomas' Power-Process 

Theory, are determined by roles played by organizational power struggles and differences 

in the perspectives when examining the advent of new technologies. Thomas (1994) says 

"... new technology may be shaped less by market or strategic considerations than by 

internal power struggles..." (Thomas, What Machines Can't Do, book jacket). In other 

words, the decision to embrace and promote a technical artifact may ultimately be 

determined by the internal struggles between employees and their managers, employees 

and their peers, or the internal management power structure. 

Winner (1989) believes that those who design, promote, and manufacture vast 

technical systems are lacking in political insight. The focus on profits, organizational 

control, and the excitement of incorporating new technologies into the organization takes 

precedence over the social implications. 

Winner (1989) also believes that it is "a serious mistake to construct one 

sociotechnical system after another in the blind faith that each will turn out to be 

politically benign" (p. 58). Most members of society view people as having politics, but 
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view technical objects as void of politics (Winner). According to Winner's (1989) 

Tecknical Artifacts Theory and Thomas' (1994) Power-Process Model Theory, teclmical 

artifacts do have political properties when they affect the arrangement of power and 

authority of people and organizations. 

Matters of law are constructed out of "moral negotiations that accompany 

technological change" (Winner, 1989, p. 7). As an example, if a person is able to figure 

out how to digitally access an unauthorized database, it is difficult to prosecute the hacker 

if no laws are written to protect victims and prevent this from happening again. Before 

computer technology was introduced into society, the specific crime did not exist. This is 

where the potential ethical issues may come into play, and when money and political 

issues often get directly tied to the decisions that are made. 

Hegemonic decisions, which result in people not having access to technology in 

higher education, are often made out of neglect. Once the oversight is recognized and 

deemed significant, policy is written to help equalize access. As an example, until 

governmental policies were passed, the handicapped were excluded from activities in 

academia through lack of access to computer labs or lecture halls with ramps. 

If this perspective is taken one step further, it is possible for engineers and 

technologists to politically construct technical artifacts to give authority, privilege and 

power to a select group of people. A prime example is the Long Island overpass design 

by Robert Moses, a master builder from the 1920s to the 1970s. There is evidence that 

Moses had a predisposed political agenda when he designed the overpasses (Winner, 
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1989). Two hundred low-hanging overpasses were designed on the island, which can be 

concliided to reflect Ms personal racial prejudice aad social class bias. The height of the 

overpasses accommodates the middle- and upper-middle class automobile-owning-

Caucasians on Long Island. Those who use the public transit — the African-Americans 

and the lower socioeconomic class — do not have access to the roads or Jones Beach, 

because the standard-sized 12-foot buses do not fit under the Long Island underpasses 

(Winner). This is evidence of how technical artifacts and choices that are made can be 

manipulated to produce consequences in the quality of our lives. 

Politicians profess technology to be the salvation of a free society. They expound 

the positive link between human well-being and technology. It is generally accepted by 

American society that "new machines, techniques and chemicals" improve the human 

condition (Winner, 1989, p. 20). 

Others perceive technology as "the means by which the ruling classes perpetrate 

their power over the masses" (Florman, 1981, p. 9). Administrative hierarchies are 

created because of the demands of the operational requirements of technology. Those 

who effectively use, understand, or have access to a technical artifact are granted an 

elevated status. For example; a lower socioeconomic student, who has not developed the 

skill sets to use a computer or who does not have access to one, begins his or her higher 

educational experience in an unfavorable situation. 

Conventional media companies are seizing the opportunity to stratify themselves 

as the standard streaming media providers in the graphics industry (Pavlik, 2000; 
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Tedesco, 2000). At the same time, a small group of printers, who have realized the 

potential of electrophotographic processes, have stratified themselves as the leaders in 

their niche of the industiy. In the higher education arena, administrators also perceive that 

being engaged in high-tech projects emulates political power and charisma (Gumport & 

Chun, 1999). This construct might give the information technology or the in-house media 

auxiliary units the opportunity to also stratify themselves as the participatory power 

centers in higher education. 

Many believe that the real power may be in the hands of the content providers — 

the faculty (Frank, 2003); however, intellectual property and copyright issues are 

intertwined with economic and political construction of technical artifacts in academia. 

The jury is out as to whether the participating faculties get financially compensated for 

the streaming media lectures for an online course, or if a part-time employee will get paid 

to coordinate the online course. In addition, legal issues may need to be addressed, such 

as; Can other institutions "borrow" the lectures, or if a non-tenured lecturer is not rehired, 

can his or her developed streaming media be used in the published, commercially sold, 

and/or reused coursework. The culture of higher education with its ambiguous core 

technology and multiple goals often prevents the institutions from adapting a particular 

technical artifact. Ambiguous policies, which do not protect the use of the product or the 

creator, discourage a technology from becoming an embedded technical artifact in 

education (Gumport & Chun, 1999, p. 17). 
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Academic Capitalism 

During the last 50 years there have been many policy shifts in higher education. 

The most significant shift in the United States is the decrease of state allocation since the 

1980s, which left the academy with the charge of finding new ways of doing business 

while facing dwindling resources (Heller, 2002). This national trend has resulted in 

higher education institutions, especially public universities, being forced to be 

entrepreneurial to survive. These higher education institutions are searching for 

alternative means of funding through external agents, and have moved from "an agency 

model to an enterprise model of investment" (Crow, 2003). 

This organizational survival and adaptation behavior can be explained by the 

resource dependency theory, which is an organizational theory that justifies changes in 

academic labor (Pfeffer, J., & Salancik, G., 1978). It is a power and conflict theory and is 

supported by the application of academic capitalism during times of fiscal crisis in higher 

education. It basically maintains that resources drive organizational behavior. In other 

words, as Leslie (1997) contends, "He who pays the piper calls the tune," resulting in 

higher education organizations not being entirely self-directed. In the academic 

capitalism model (Slaughter & Leslie, 1997) the behavior of the internal actors are tied to 

the external actors, which results in the direct dependence upon external funding agents. 

The concept of academic capitalism was built upon the foundation of the political 

economy model and the power-dependency model (Thompson, 1967). Pfeffer and 

Salanick (1978) argue that resource allocation results in organizations becoming 
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dependent upon other organizations based upon several factors: (1) how critical the 

resources are to the simdval of the organization; (2) the availability of alternative 

resources, and (3) organizational preferences of the allocations at hand. 

Academic capitalism is prevalent on local, national, international and global 

levels. On a national level, external resources must be increased to balance the decrease 

in state funding. The examination of the newly formed stratification of access and 

attainment of higher education and the sociological impact on a national level can be 

perceived as an opportunity or a threat. 

The United States is not the only country challenged with the academic enterprise 

model. Findings in other English-speaking countries in Europe consist of clashing 

academic values, resource diversity, and the trend toward entrepreneurial activity 

(Slaughter & Leslie, 1997). 

Largely because of academic capitalism, universities have status in the global 

economy (Etzkowitz & Leydesdorff, 1997). Because the United States competes on a 

global market, higher education is a social stratification tool for the "techno-science 

regime" (Slaughter, 1998). 

Because state and federal government revenues are diminishing as an American 

higher education financial resource, the academy is being restratified. Industrial 

partnerships and the marketing ofbusiness and educational services help counterbalance 

the financial repercussions of this new direction (Gumport & Pusser, 1995). 
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The concept of academic capitalism is particuiariy valuable in informing our 

understanding of higher education organizations in the midst of budget cuts and strategic 

reorganization, especially through the unique ability of higher education organizations to 

adapt to survive. Rhoades and Slaughter (1997) argue that one should follow the money 

to see where the priorities are placed in institutions of higher education. Trow (1970) 

argues that resources stratify institutions and power reigns with those actors closer to the 

money (Rhoades & Slaughter, 1997). Those colleges and universities who have been 

successful in implementing academic capitalism, have brought prestige to their 

institutions, as well as resources. 

Technological Change 

Historically, higher education has been slow to adapt to all changes, including 

technological ones. Some technical artifacts have been revolutionary. Others have had 

little impact. The introduction of technology into the educational arena has been met with 

"lukewarm support and mixed results" (Gumport & Chun, 1999, p. 7). Perceptions range 

from educators who believe it is the solution to all problems to those who believe 

technology will bring about "the unavoidable collapse of the educational system" (p.7). 

Unrealistic expectations of what technology is capable of producing causes 

disappointment to the user, while premature condemnation of the educational artifact 

results in lost opportunity for improvement in teaching, learning, and delivery of 

knowledge. The truth lies somewhere in between these extreme viewpoints. The impact 

of a technical artifact will not be apparent until there is a crucial number of people using 
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the technology (Fiske, 1988). Gumport and Cliuii argue that the introduction of a 

technical artifact into the educationai arena is less problematic, "when the technology fits 

within the basic paradigm" (p. 7). They give the example of how smoothly the 

photocopier replaced the mimeograph machine. 

Organizational Change 

Organizational change is stressful to the individual, regardless of whether it is 

positive or negative change. It is driven by the introduction of new government 

regulations, new products, and technological innovations. It is caused by a reaction to 

increased competition, a changing workforce, and the overall growth of the organization. 

Human resistance to organizational change stems from several social perceptions. 

It begins with one's erroneous understanding of the change and the ramifications that go 

along with the change, as well as the personal fear of losing something of value. Some 

individuals perceive that the transformation, which is taking place, is not a logical step to 

take for the organization. Others just have a low tolerance for any changes in their life. 

Overall, most organizations can withstand at least a moderate organizational change one 

time a year without too much damage, and a significant organizational change every four 

or five years (Kotter, 1999). 

Roles of faculty, administrators, and academic support technologists are modified 

when "technology is carried forward by individuals who negotiate the policy pressures 

and at times resist the extent to which technology may take hold in higher education" 

(Gumport & Chun, 1999, p. 17). Roles have been eliminated, created and expanded 
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because of the introduction of technology in higher education (Frank, 2003). The 

professors, who are the content experts, must be knowledgeable on what type of media is 

appropriate to student learning styles. Faculty must become coaches and facilitators of 

learning how to learn. They need to be trained in the use of the new technology as an 

educational artifact. The effective techniques and methodologies used with the 

educational artifacts must be embedded in the teaching materials, so that the student 

becomes responsible in directing his or her learning. 

Electrophotographic processes and streaming media and are subtle paradigmatic 

shifts in higher education technology. Overall, electrophotographic processes and 

streaming media are framed by the social, economic, and political factors within the 

culture of higher education and society at large. 

Siimmary 

The concepts presented in this chapter provide the foundation which the 

arguments of subsequent chapters will be formed and framed. The themes are important 

to understanding much of the debate about technical artifacts. Such a background is 

therefore an essential point of origin for understanding the link between social, economic, 

and political factors in higher education and technology. "Nothing, especially not 

technology, comes out of nothing" (Bunge, 2003, p. 174). 

After reviewing the scholarly writing, the researcher's lifelong belief in technical 

artifacts being neutral was transformed to the world view of the sociotechnologist. In 
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addition, theory needs to be linked with practice in molding the fature of socially-

responsible technology (Agre & Schuler, 1997). 

in conclusioiij the philosophy of technology is used as a driving force of this 

dissertation as an attempt to integrate the expressive narratives with the theoretical 

components necessary to finalize the research project. This has been achieved through 

this writer's position as a sociotechnologist and researcher. 



CHAPTER 3 

METHODOLOGY 

Teclmology is dominated by two types of people: those who imderstand what they 

do not manage, and those who manage what they do not understand. 

- Putt's Law 

Expanded Purpose 

The purpose of this research was to describe and analyze the social perspectives 

of technology during fiscally challenging times in higher education and to utilize social 

constructivism as a means for examining how technology is socially constructed in higher 

education. For instance, what do the social, economic, and political aspects of the higher 

education arena have to do with whether a technical artifact is used and embedded? How 

have the organizational changes within the universities affected the use of the technical 

artifact? What role do academic support technologists play in the implementation and 

success of a technical artifact? How is academic capitalism related to the framing of 

technology in higher education? 

These revealing questions were investigated through an exploratory, 

qualitative, and interpretive research design that consists of sampling, using a dual case 

study with multiple paths of data gathering, which consisted seven phases: (1) naturalistic 

field experience, (2) field observations at the sites, (3) a pilot research study, (4) 

introductory interviews, (5) interviews of human subjects, (6) follow-up interviews, and 

(7) analysis of specimen records. 
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Lincoln and Guba (1985) warn that qualitative research "must emerge, 

develop, and unfold" (p. 225). Consequently, where it seemed judicious to alter the 

research design, I did so under the direction of Dr. Gary Rhoades, and herein "report Mly 

on what was done, why it was done, and what the implications are for the findings" 

(Patton, 1990, p. 62). Qualitative research methodology explains phenomena in words 

instead of numerals. It is less structured, more flexible, and probes deeper in depth than 

quantitative analysis. Quantitative research is designed to be inclusive and expand theory, 

rather than be theory or hypothesis driven. 

Research Design 

The research design incorporated both inductive and deductive thinking. The 

constructive or generative approach to gathering data is inductive by nature (Becker, 

1958; Goetz & LeCompte, 1984; Zelditch, 1962). It ends with the creation of the causal 

network map based on a working hypothesis. Patterns are constructed to explain recurrent 

phenomena. The value of using the constructivist approach was that opened the 

investigator up to discovering multiple avenues of research. The investigator initially 

began the research inductively. At the beginning it looked as though the study was going 

to be positioned from the perspective of the administrator/manager, but it was soon 

discovered that little empirical evidence existed on the social construction of technology 

from the perspective of the academic support technologist. In order to make the 

dissertation manageable, the researcher narrowed the research down to two case studies 

based on the framing of two technical artifacts in two U.S. Research I universities. 
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The conceptual approach to gathering and analyzing data is thinking deductively 

based on other known truths (Kaplan, 1964; Popper, 1968). It begins with a theory and a 

causal network map and defines assumptions on the influence of factors and actors on 

one another. The researcher utilized matrices to organize and categorize findings. The 

advantage of using the conceptualist priori framing was that it reduced the number of data 

sets and sped up the process of finding causal relationships and inferential level analysis. 

The research methodology is presented and described as the seven phases of the 

design. The first phase is the naturalistic field experience, followed by the observation of 

the employee and production process. The third phase of the methodological design is the 

pilot study, followed by Phases 4 through 6, which are the interviewing phases of the 

perceptions of technical artifacts. Phase 7 consists of specimen records for examination. 

The qualitative research methods include: (1) field observations of unit 

employees; (2) personal interviews with administrators, academic support technologists, 

and others affiliated with the in-house production units; (3) telephone and e-mail 

communication; and (4) sampling of documents. 

Phase 1: Naturalistic Field Experience 

As a technologist, it is imperative that the technical processes of creating 

electrophotographic and streaming media processes be learned. This participative hands-

on naturalistic field study process was targeted to last over the course of one year. This 

gave the research more credibility because the investigator understood how the machines 

work. 
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The investigator focused on identifying the social perceptions of the in-house 

employees. She also examined the perceptions of the other key stakeholders ~ the 

individuals or subgroups affected indirectly or directly by the technology and the 

resource stress. 

During the spring 2001 the investigator attended an industry streaming video 

seminar and visited one of the largest U.S. newspaper corporations to discuss their 

adoption and technical set-up of the streaming video department. A hands-on self-paced 

session using streaming video software followed. 

Two faculty members were trained by Heidelberg the summer of 2001 in digital 

prepress and presswork. Xeikon Chromapress training took place the fall semester of 

2001, which also allowed for a comparison of the processes. The investigator was invited 

by the administration to participate in the training sessions of both technical artifacts. 

Phase 2: Field Observations 

The research was conducted with observations of each of the in-house media 

auxiliary units — a process that was targeted to last about one year. During this time the 

observation of the dynamics of the employees and the production process were observed. 

Preliminary interviews on the production process were undertaken, specifically on how 

jobs were originated, how they were scheduled, and how they were implemented. During 

the observations, field notes were taken, which defined the study and expectations, and 

were typed soon after, adding any reflections, if it was appropriate. 



Phase 3: Pilot Study 

The pilot stady lasted one semester. Pilot testers from other higher education 

institutions gave feedback on the methodology and questions. 

Phases 4 - 6: Interviewing 

The next phase involved the interviewing process, which was targeted to last two 

years — September 2001 to October 2003. In-depth expanded interviewing with the 

participants was used as the primary method of data collection. Technologists, their 

hands-on supervisors, and other stakeholders were interviewed on their perceptions of the 

framing of the technical artifacts, which was the focus of the study. The effect of the 

chaos of technological change, organizational change, and resource stress was analyzed 

to determine what drives and frames technical artifacts in higher education. 

The goal was to interview each participant at least three times. This type of 

inquiry is consistent with Seidman's (1991) phenomenological interviewing format — a 

qualitative three-phase sequence model. The initial interview consisted of learning of the 

participant's history and job responsibilities, utilizing conversational open-ended 

questions. The second interview focused on the participant's current perception of the 

technological artifact under study and utilized a pre-determined list of questions. The 

third follow-up interview was one of reflection. It consisted of speculating on the 

meaning behind the participants' experiences (Seidman, 1991). Telephone interviewing 

and e-mail communication were used when the investigator needed any clarification of 

data. 
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Phase 7: Specimen Records 

Specimen records were also examined in this research study. Timely news 

publications on resource allocation, new directions the universities took with the new 

leadership, in-house memos, and e-mails on reorganization and layoffs were analyzed. 

Whenever possible rapport will be built with the participants through the 

interviewing process. That way honest, in-depth reflections were elicited by the time I got 

to the third interviews. Notes were taken and responses were recorded. For those 

participants who responded openly to the inquiry from the beginning, and who willingly 

talked for an additional amount of time, two of the interviews were combined at one 

sitting. Interviews were transcribed, all the tapes were listened to, and transcripts were 

proofread and annotated. Immediately following each interview, field notes were 

recorded (Patton, 1991). (See Figure 3.1 Timeline). 

FIGURE 3.1 

TIMELINE (Fail 2000 to Spring 2004) 

SPR04 

La Veme Abe Harris 
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Research Questions 

The most appropriate way to address these research questions is hy utilizing tiie 

interpretive qualitative approach, since the answers are based deeply in iadividual 

perceptions and cannot be found by a simple "yes" or "no" answer. 

• How is the university utilizing the technical artifact? 

• What was the strategy for adoption? ; 

• What is an appropriate model for future adoption of a technical artifact at a Research 

I university? 

• What is the relationship between the technical artifact and money brought into the 

university? 

• Have there been organizational changes in the unit within the past two years? If so, 

how has this affected the use of the technical artifact? 

• With the present higher education budgetary constraints, how do you see the future of 

the technical artifact? 

• What can make the technical artifact succeed and what is the biggest problem 

preventing success? 

• What role do academic support technologists play in the adoption of a technical 

artifact? 

• What role should the academic support technologists play? 

Sampling 

The Printing Unit and the Broadcasting Unit were samples of two in-house media 

production units in Research I universities in the United States. Although this dissertation 
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presents only a sampling of similar "arms of the university," it creates two in-depth case 

studies for foture comparisons. 

The total sample consisted of 24 participants (12 from each unit). Each participant 

was interviewed and taped. Each interview was digitally transcribed. Participants were 

categorized in three groups: (1) administrators, consisting of the upper-level policy 

makers of higher education, as well as those comparable to mid-level managers and 

supervisors in industry; (2) academic support technologists, who were the unit members 

who produced the media projects; and (3) other relevant actors, consisting of those linked 

to the unit, such as those in other media production units or teaching factory faculty. 

Participants were ages 29 to 60 with under half of the population being female. 

All participants were actors or associates in an academic support unit of a university. 

They were contacted by phone or in person and asked to participate in the study after one 

of the lead administrators had agreed to have the unit participate. 

Access and Sample Selection 

Access to the academic support units where the research was conducted between 

August 2001 and December 2003 was negotiated. In August 2001 participants were 

solicited by visiting them and asking them for their voluntary participation verbally and 

through an informed consent form. The initial contact work was performed by the 

investigator because, "building the interviewing relationship begins the moment the 

potential participant hears of the study" fSeidman, 1991, p. 37). 

Using the logic of the qualitative research approach, understanding the depth of 

the experiences and perspectives of the participants is more relevant than being able to 
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generalize those experiences to a mass population. To be considered, the participants 

were either employees at the selected non-academic unit, or a student, faculty member, 

staff member or administrator connected to the unit. 

Limitations 

The study was limited because it was a dual case study with conditional findings. 

The application of the normative criterion of generalizing or establishing external validity 

did not apply in this research study. Normative criterion requires generalized statements 

about populations from a small number of cases (Merriam, 1988). Although the sample 

size and procedures for participant selection were appropriate for this qualitative study, it 

by no means was intended to support the generalization to a larger population of all 

academic support unit stakeholders in higher education. The settings of the case studies 

and the perceptions of the actors was presented in enough detail so that the readers of the 

research can identify with the actors and interpret how the findings, inferences, and 

theories can be applied to their situation. This approach to extemal validity is called 

"transferability" (Lincoln & Guba, 1987). Developing a model for effective management 

during times of resource stress was beyond the scope of this research. 

Dependability and Internal Validity 

Because human behavior is dynamic, applying the criteria of reliability to 

interpretive research can present problems. Reliability infers a single reality that when 

tested will produce the same results over and over again. As a constructivist, reality is not 

known with any accuracy; therefore the postmodern concept of multiple realities arises to 

be examined (Lincoln & Guba, 1987). 
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The term "dependability'' should be used rather than "reliability." thus, carrying 

out a dependable audit on the research approach (Guba & Lincoln, 1988). Enough 

information is presented for the reader to allege that the research has been conducted in a 

trustworthy maimer. 

Multiple models of qualitative instrumentation were constructed and compared to 

avoid mono-method bias or mono-operation bias. "Multiple methods and sources of 

data" (Mathison, 1988, p. 13) are necessary to secure validity. Using the multi-method 

research road map promoted by Mathison (1988), and Denzin (1988), the investigator 

triangulated data and theory. There was no investigator triangulation, because a single 

researcher collected the data. The observations took place in the natural settings of the 

units over a period of time. This enabled the actors to become familiar with the presence 

of the investigator resulting in less influence on the way in which they conducted 

themselves. The findings were interpreted from the personal interviews, observations, 

telephone discussions, and a sampling of documents and e-mail. If the investigator had 

the same findings with different artifacts, then she could be more confident that the 

instrumentation was valid. 

In case subjects had misinterpreted the meaning of the questions in the surveys, 

needed fiirther construction, or if the investigator needed clarification on a response, a 

follow-up with a short interview by phone, e-mail, or in-person was made. Because of 

the sensitive nature of the resource stress variable of the study in relation to job stability, 

she did not utilize the focus group setting environment for data collection, and instead 

administered one-on-one personal interviews. 
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Threats to the validity of the study can be understood in terms of face validity and 

content validity. Face validity required that the instrumentation appeared appropriate to a 

layman or potential subject and actually measured what she intended it to measure. 

Threats to face validity did exist. Working definitions for technology and resource stress 

needed to be refined. This was revised through the pilot testing. 

Content validity required asking field experts for feedback. The investigator had 

included an instrument evaluation test with two pilot testers, whose university roles 

correlated with the human subjects of the research. They provided feedback on the open-

ended interview questions. 

Through pilot testing, the investigator assessed the validity and reliability of the 

instrumentation in the study. After an initial draft of the instrumentation for the research 

was created, she identified two expert judges at an institution of higher education as 

additional pilot testers. They included one end user in a management role and one end 

user in a leadership role. 

The investigator hand-delivered the list of interviewing questions, cover letter 

and/or any other enclosures and asked for feedback. The investigator analyzed the 

feedback and revised the documents, if necessary. The document sampling was an 

indirect review of existing data and was free from treatment concerns that might have 

threatened validity. 

Ethical Guidelines 

Because of the nature of an organization deeply embedded in resource stress and 

possible employee layoffs, the confidentiality provided through careful anonymity and 
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volimtar}"' participation and separation at any time resulted in minimal threat to the well-

being of the participants in the study. The stance as an empathetic, but neutral 

investigator minimized the perceived threat of exploitation that could have presented a 

problem in this research study. The investigator worked to instill a relationship with the 

actors of mutual respect. An effort was made not to manipulate or persuade the actors in 

any way. , 

Reliability and validity of an interpretive investigation depends on the objective 

and ethical manner in which the data was interpreted. The investigator pursued the 

"truth" as objectively as possible. Prior knowledge of restructuring and transfers was not 

shared with the actors. The investigator was sensitive to maintaining a balance between 

what the actors needed to know about the purpose of the study and the influence the 

information may have on the validity of the research. According to Ball (1988), the more 

open the investigator is about the research, the greater the chance that the study will be 

biased, thus having the potential of invalidating the interpretive approach. 

Data Analysis Through Coding System 

How people conceptualized and framed technology was analyzed. The 

investigator focused on the technologists and examined how technology positioned each 

one. The investigator interpreted the actors' definitions of the higher education world that 

they had collaboratively constructed. 

A coding system was used to analyze impending themes on the conceptualization 

and framing of technology (See Figure 3-2: Dissertation codes). 
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FIGURE 3.2 

iSSERTATiON COOES 

ELEMENTS OF STUDY 
TECHNICAL ARTIFACTS (innovations); 
EP = Electrophofography 
SM = Strsaming media 

H ED SETTINGS; 
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B = University of Health Professions 

UNITS: 
PU = Print Unit 
BU = Broadcasting Unit 

ACTORS: 
ADM = Administrator 

ADM-UP = Upper administration 
AIDM-DEPT = Manager of department 
ADM-SUP = Unit Head 

AST=Academic Support Technologist 
LEAD = Lead technologist 
AST = Academic support teciinologist 

OTH - Other relevant actors 
OTH-FAC = Faculty 
OTH-REL = Other media prod unit 
OTH-CL = Client 

EMERGING PATTERNS 
EMERGING CONSTRUCTS 

OF RESULTS (How was It resolved?): 
ORG-CHG = Organizational change 

AC » Academic Capitalism 
RESTR = Restructuring 
STRAT = Straification 

THCH-CHG = Technological change 

MISCELLANEOUS: 
LINK « Emerging causal link 
UO = Ultknate outcomes 
QUI = QusFies, surprises, puzzies 
DK = Don't krK>w 

COMMENTS 

EMEROINO CONSTRUCTS OF PATTERN CODING 

A. BASIS OF STRUGGLES 
EMERGING CONSTRUCTS 

OF TECHNICAL ARTIFACT: 
SOC « Social 
ECON = Economic 
POL = Political 
TECH =Teclmical 

B. EMBEDDEDNESS OF TA 
EMERGING CONSTRUCTS 

OF INTERACTIONS AMONG ACTORS (Who did what); 
; TECHNICAL ARTIFACT SUPPORT: 

SUP-ADM = Adrjiinistator TA advocate 
SUP-AST = AST; TA advocate 
SUP-OTH = OTH: TA advocate 

TECHNICAL ARTIFACT REJECTION 
REJ-ADM « Administrator TA rejection 
REJ-AST - AST: TA rejection 
REJ-OTH = OTH; TA rejecljon 

TECHNICAL ARTIFACT NEUTRALITY 
N-ADM = Administrator TA neutrality 
tii-AST = AST: TA neutrality 
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C. FOUNDATIONAL SOCIAL PROCESSES 
(Prop. 1&2) 
BINS OF CONCEPTUAL VARIABLES: 
SP « Social process (PROP1 = interpretive flexibiiity) 

IMP = Adoption strategy/Implementation 
(PROP2 = Stable interpretodon) 
Stratsgies of planning and implementation 

D. NEW SOCIAL ORDER (Prop. 3) 
BIN OF CONCEPTUAL VARIABLES: 
NSO = New social order 5PROP3 = Closure) 

E. MICRO-UNIT POLITICS (Subset of N«w Social Order) 

BINS OF CONCEPTUAL VARIABLES: 
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Organteafiona! culture 
RULE = Organizationai practices and rules 

La Verne Aba Hairis 
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An appropriate matrix was developed to compile the responses (Miles & Huberman, 

1984) and the summary narrative method from Denzin (EDR 720 M. DeresMwskji' 

lecture notes 2002) was utilized. 

The coding was developed using a combination of both priori and inductive 

approaches. Predefined codes were loosely developed prior to the fieldwork. These 

stemmed from the conceptual framework of the interview questions and the key 

variables. Each case study was coded separately and coded to the research questions (See 

Figure 3-3: Organizational change). These were subject to change as the final coding had 

not been developed until the data were collected. 

FIGURE 3.3 

ORGANIZATIONAL CHANGE 

Emerging constructs of problems and coping strategies related to the framing of the technical artifact in the or^ 
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and 
climate change 

(Prep 3A-B-C) 

Oiganteetenai 

con^ 

Project 
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Implsmenlatlon 
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OtherTA 

Ls Veme Abe Han-Is 
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Post-defined inductive coding was consistent with the "grounded" approach of 

Glaser and Strauss (1967). The objective was to link the obsen-'ations to a theory or set of 

constructs (Miles & Huherman, 1984). Multiple approaches of inferential coding and 

descriptive coding were beneficial in the exploratory study. 

Coding data began from interview scripts, field notes, and document transcripts 

using coding categories (Miles & Huberman, 1994) suggested by the literature. The 

investigator actively sought new data patterns of categories. The analysis and 

understanding of each individual interview was revisited in depth before taking into 

account the wider ramifications of cross-case analysis. Glaser and Strauss (1967) argue 

that the best guarantee for theoretic assertions that are founded in real-world patterns is 

through meticulous individual understanding of the cases before aggregation occurs. 

To contrast the two case studies, Strauss (1987) suggests that coding be developed 

for conditions, interactions among actors, strategies, consequences. Pattern coding 

subdivides synopses into smaller sets of data. Thus, individual interviews were critiqued 

for differences and similarities and common themes were identified using pattern coding 

(Miles & Huberman, 1994). 

Writing memos created a transition from empirical data to the conceptual 

approach. Prestructured case outlines, which are narrative in nature, worked well with 

multiple-case studies based on conceptual framework and linked to the research 

questions. This was an abbreviated version of the prestructured case outline: (1) the 

setting, (2) the technical artifacts, (3) the actors, (4) the story of planning and 

implementation, (5) the results, and (6) the lesson learned. 
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Each of the participants was briefly characterized, quoted, and shared patterns and 

exceptional feedback were noted. The observations were used to further describe the 

working situation, the background of tiie tedmical artifacts, and the participants in more 

depth. In addition the document analysis was used to fill in the descriptions of the 

production process and to illustrate the attitudes, agendas, feelings of disappointment, 

values, and satisfaction in working with these two technical artifacts (See Figure 3-4: 

Characterization of Actors). 

FIGURE 3.4 

CHARACTERIZATION OF ACTORS 
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Role-ordered matrices were used. They were conceptually-oriented displays — 

context charts used early in the data collection. They identified the innovation, 

distinguished the advocates and users of the innovation, and affirmed people's attitude 

toward the technology (See Figure 3-5: Technological Change). Key variables in the 

framing of the technology were based upon technoiogica! change, organizational change, 

and resource stress. 
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FIGURE 3.5 

TECHNOLOGICAL CHANGE lA EP SM 

This roie-ordered matrix is done early in the data collection phase. EMERGING 
It Is a conceptually-oriented context chart examining the basis of the struggle. 

1 
; 

La Verne Abe Harris 
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The causal network mapping was created to deepen the understanding of the 

complexity of the processes and explain why things occur as they do (Glaser & Strauss, 

1967,1970). Cause and effect loops were adapted from Weick's (1979) research. Causal 

maps display the most significant dependent and independent relationships in the field 

study. Arrows indicate the directional relationship between them, which indicate that it 

does not function independently. , 

Midway through the research a tentative causal map was sketched out. The final 

revised creation of the causal network was the last analytical exercise done by the 

researcher (See Figure 3.6: Causal Network Loops). The interpretations of the data were 

based on the researcher's diverse experience (Denzin, 1989). 

Figure 3.6; Causal Network Loops shows the relationships of the academic 

support technologists to the other stakeholders, the innovation (the technical artifact), the 

funding, the organizational change, and the technological change. According to the causal 

network, the extent of the buy-in of the technical artifact by the stakeholders should lead 

to the degree of organizational change, technical change, and the successful 

implementation of the technology. Hie size and the scope of the innovation should 

determine the implementation requirements and the amount of funding needed. The 

implementation requirements should be linked to the academic support technologists and 

the support of the administration. 

The causal network approach was labor intensive. Feedback from informants was 

initiated to verify the causal network and strengthen the validity of the findings. 
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FIGURE 3.6 

CAUSAL NETWORK LOOPS 

Relationships of academic support technologists to other stakeholders, the innovation, the 
funding, the organization, and technical change. 

IMPLEMENTATION REQUIREMENTS 

SIZE/SCOPE OF INNOVATiON 
ORGANIZATIONAL CHANGE 

AMOUNT OF FUNDING 

DEGREE OF SUCCESSFUL IMPLEMENTATION 

La Verne Aba Hams 

Smnmary 

The University of Technology and the University of Health Professions are 

described with a focus on the voice of the academic support technologist, discovering the 

patterns of meanings that the investigator observed and interpreted. A single research 

report was prepared in the form of this dissertation. Case studies provide the in-depth 

findings from each study as a basis for comparison and formation of both specific and 

general inferences (Erickson, 1986). The evidence to support these inferences is 

presented in Chapters 7 and 8. Because of its sensitive nature, the findings were not 

directly presented to the actors involved in the study. 

The investigator mixed strategies by combining both the process-oriented, 

narrative, and inductive approach of the causal mapping with the variable-oriented. 
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conceptual, and deductive research approach of the matrices; thus creating a synthesis 

approach. The case-oriented analysis allowed for the discovery of specific patterns, and 

the cross-case analysis clarified the patterns. 

The investigator provided the information necessary for the reader to make 

judgements on how the findings can be applied to different situations. "The responsibility 

for judgements about the logical generalization resides with the reader rather than the 

researcher" (Erickson, 1986, p. 153). It is hoped that administrators will reassess their 

approaches to adopting new technology into higher education after reading this research. 



CHAPTER 4 

ELECTROPHOTOGRAPHY AS A TECHNICAL ARTIFACT 

Frankly, the often-heard argumeat that we have a choice in this business strikes 

me as either disingenuous or naive. Technology, we know, works very much like 

those tire-busting spikes in parking lots: Once you've crossed, going back is 

either impossible or very painful. Every technology, once it enters the cultural 

mainstream, creates an environment around it, which tends to cement it in place. 

Which is why the debate over our technological future must start now - before 

we've adopted these machines wholesale, before we've wired up our schools and 

our homes and our businesses, before we've accepted the notion that electronic 

texts are somehow an advance over the wireless ancestors - not after. 

- Gillen, 1998, p. 52 

Defining the Technology 

Aim Mulcahy, the Chair and CEO of Xerox Corporation, states, "A sea change is 

transforming this industry; shifting an age-old value stream; changing the way we work; 

breaking down barriers of time, space, content, and form. The art, science, and business 

of putting thoughts on paper, sharing knowledge, inspiring ideas, and recording history 

will never be the same" (cited in Graphics Network, 2001). A basic understanding of 

digital printing technology along with the production steps and the software and hardware 

components will help policy makers make more informed decisions about the technology. 

Digital printing technology is a broader term, which is inclusive of "any 

reproduction technology that receives electronic files and uses spot (or dots) for 



73 

replication" (Pmst, 2003, p. 196). Digital printing technology is based on bit streams of 

binary code rather than manmade printing plates (Davidson, 2003). TMs printing 

technology offers faster tumaroimd. personalization, and shorter runs. 

The basic components of digital printing technology are: a computer with the 

graphic software and fonts, a network, a raster image processor (RIP), and a digital 

printer with ink and paper. To produce digital printing, decisions must be made about the 

following; (1) type of computer (Macintosh preferred in graphic industry),(2) graphic 

layout software, (3) fonts, (4) imposition, (5) hardware support of software, (6) RIP, (7) 

number of copies, (8) number of inks and types (Pantone or process, toner or liquid-based 

inks), (9) type of digital press, (10) substrate, (11) binding and finishing. If variable data 

is input directly from the client end, then a client computer with access to an Intemet 

template and a delivery network is required as well (Page One Digital, 2003). 

Four steps are necessary to produce digital printing: (1) creative phase, (2) 

prepress, (3) press, and (4) post-press. Initially, the content must be created with digital 

images and text in the creative phase. The binary images are created using an industry-

standard vector application called Adobe Illustrator, and/or an industry-standard raster 

application called Adobe Photoshop. The images are saved in high resolution, in a 

CMYK (4-color process) color mode, and as Tagged Image Format (.tif) or Encapsulated 

Postscript (.eps) formatted files. The images are then imported into a graphic layout 

program, where the text is imported. Today's industry standard is QuarkXpress, although 

Adobe InDesign has recently been the software of choice, because of pricing and its 
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collaborative efforts in working with academia. Within a few years the standard may 

change (Adobe Corporation, 2003). 

Step two, the prepress phase, takes the binary information and makes it ready for 

the press by troubleshooting and checking for potential problems with fonts, images, 

layout, imposition, registration marks, crop marks, fold marks, and color bar. The digital 

printing technology incorporates the dot-com strategy of streamlining, which means that 

middle steps of traditional offset printing are eliminated, such as platemaking, proofing, 

film-making, and trapping (Rose, 2003). As these tasks are eliminated, print becomes a 

content provider-controlled business. 

Step three is the press phase. There are five digital printing processes, and these 

depend on what digital press is to be used: (1) silver halide process, (2) thermal printing 

process, (3) ink jet process, and (4) electrostatic process. The waterless offset 

lithographic presses that employ digitally imaged printing plates are also categorized as 

"digital printing technology" and can be called the fifth process (Cost, 1997). 

The silver haldide process, which is the earliest photographic process, is more 

than 150 years old, and was invented by a French man named Daguerre in 1839. The 

image quality is unsurpassed. The fine detail has made this process the dominant 

photographic imaging system. 

The thermal transfer printing process can be in the form of: (1) a binary wax 

transfer; (2) a continuous-tone dye sublimation printing, such as Kodak, 3M, or 

Tektronic, which is higher in tonal resolution than the wax transfer, or (3) a laser thermal 

transfer process, such as Kodak Approval color proofer. This thermal transfer printing 
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process is a form of hot metal stamping, in which a colorsd layer of wax or thermoplastic 

material from a ribbon with decorative binairy images to a substrate. This process is 

similar to a relief print with a fixed image and is the digital version of an iron-on thermal 

transfer process. Low-end fax machines, label/bar code printers, receipts, and low-

resolution dry process graphic arts films fall into this category (Cost, 1997). 

The third type of digital printing process is the ink jet process, which is either in 

the continuous category or the "drop-on-demand" category. The continuous category is a 

century old, and has size and complexity limitations. The "drop-on-demand" thermal ink 

jet printer is a low-cost desktop color printer, which is water-based, low viscosity, heated, 

and prints at 300 to 600 dots-per-inch (dpi) (Cost, 1997). 

The electrostatic digital printing process is the process most commonly referred to 

when the term "digital printing technology" is discussed. The process involves "the 

selective charging of a dielectric surface by exposure to an electron beam or discharging 

of a photoconductive surface by exposure to light" (Cost, 1997, p. 101). This process 

includes: (1) electron-beam printing, (2) electrographic printing, (3) electrophotographic 

printing, and (4) color electrophotographic printing. 

The electron-beam printing is monochrome. The Delphax electon-beam printer 

prints 75 to 850 pages per minute with a price tag of $75,000 to $ 1.2 million. The process 

was licensed to Olympus Image Systems to print 24 to 45 pages per minute, with a 

reduced price of $6,000 to $25,000 (Cost, 1997). 

The electrographic printing process uses a liquid toner that is solvent-based and 

electrostatic plotters. It is low-resolution with a maximum width of 53 inches — adequate 
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for producing outdoor signs that aie viewed at a distance. Raster GrapMcs, Xerox, and 

Oce-Bnming are the lead players. Drop-on-demand ink jet devices are the biggest threat 

to the process. 

The electrophotographic printing process is used in laser printing technology and 

paper copiers (Chiu, 2003). It uses a laser printer with liquid toner, and a resolution of 

600 dpi to 1,200 dpi. Delphax Technologies is the biggest player in the Electron Beam 

Imaging (EBI) technology. EBI technology is used for tags, labels, forms, personalized 

direct mail, tickets, checks, etc. (Delphax, 2003). 

Benny Landa, foimder and chief executive officer of Indigo, is credited with 

inventing, developing, and marketing ink-based electrophotography. The Optical Society 

of America and the Society for Imaging Science and Technology state that the invention 

of digital offset printing is "one of the most significant technological innovations in our 

industry since the development of offset printing more than 100 years ago" (cited in HP, 

2002). Heidelberg of Germany, Canon of Japan, Hewlett Packard Indigo of the U.S. and 

Israel, Xerox of the U.S. and Japan, and Oce and Xeikon of Belgium are the major color 

electrophotography players. 

The color electrophotographic printing process is more complicated than the ink 

jet and thermal processes. A new page image is created with each impression. It ranges in 

quality from low-end to near photographic. The Xeikon electrophotographic press is a 

true digital press, using dry toner technology to print on a web of paper. The Agfa 

(Xeikon) Chromapress, the IBM color printer, and the Indigo E-Print press are based on 

the same technology (CMYK Pages, 2003). 
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"On-Demand Printing," "POD," or "Print-On-Demand" are phrases for color 

electrophotography. Two advantages to the digital printing process are the elimination of 

makeready and drying. This should result in clients getting their print jobs done in shorter 

runs and in a shorter amount of time. Limited imposition due to the use of smaller sheets 

makes documents over 24 pages not applicable for digital printing. 

In order to justify digital printing, the run must be 500 to 2,000. Because it costs 

more than offset to produce, the cost of delivery can be eliminated if the run can be done 

while the customer waits. Conventional offset or DI printing can be used for full-color 

runs between 1,000 and 2,000. Color electrophotography and DI are cost effective if the 

four-color run is over 2,000. 

Digital printing technology is often looked upon as a "second class citizen" in the 

traditional graphic arts niche, although it is gaining in popularity (TWGA, 2003A). The 

$3.3 billion in digital printing that the printing industry has invested in this innovation 

has resulted in an increase in its use worldwide (Romano, 2003). It is expected that 

digital printing will generate 40 percent of the printing industry revenue by 2010, in 

comparison to the 9.7 percent of revenue it is producing today (Romano, 2003). The 

personalization software, automatic job tickets, color management, workflow automation, 

and digital bindery features of the technology' have recently been introduced in the 

printing industry (Roman, 2003). 

The unique feature of variable data printing is still in limited use in the 

marketplace. People involved in marketing and design businesses have not been fully 
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educated on this feature, resulting in customers not being exposed to the possibilities 

(Romano, 2003). 

Until now the personalization feature has been made available only through 

proprietary systems, which limited its use. The American National Standards Institute-

accredited Committee for Graphic Arts Technologies Standards (CGATS) has recently 

defined a variable data standard built upon Adobe Portable Document Format (PDF) and 

the Personalized Print Mark-up Language (PPML). "PPMLATDX" has become a standard 

for an open variable data printing exchange standard. It enables database information and 

variable content to be created in QuarkXpress or Adobe InDesign using a "save as" 

command. 

The term "digital printing" includes printers ranging from desktop Inkjet printers 

to digital color presses. The Heidelberg GTO-DI and Quickmaster DI presses fit under 

the term, even though they are waterless offset lithographic presses that employ digitally 

imaged printing plates made directly on the press. A layer of polysilicone from the 

surface of the plate material is burned away, creating a 2,540 dpi, short-mn, small-format 

lithographic print. The Quickmaster press operates with a Harlequin RIP workstation, 

which is networked to a Macintosh computer, receiving electronic files using ethemet. 

The press prints 100 to several thousand impressions on substrates that are 3.5 X 5.5 

inches to 13.375 by 18.125 inches maximum. 

Uses of Electrophotography Technology 

One of the most marketable characteristics of this static electrophotography 

technology is the ability to vary graphic and text content from one impression to the next, 
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througli the use of developed databases. The concept of variable data existed before the 

digital age (e.g. business forms^ checks). Digital printing technology has utilized this 

concept for target marketing and the personalization of printed pieces to put the control in 

the hands of the content providers. Variable data and graphics may be added to templates 

for Internet integration directly by the agent, dealership or sales representative (Pellow, 

2003). 

Industrial Applications 

Digital printing technology is used in the graphics industry for producing 

corporate presentations, business proposals, spreadsheets, graphs, books-on-demand, bar 

codes, fine art and fine photography printing, signs, catalogues, and promotions products 

and services. Some digital presses have the option of producing variable graphics and 

data for the customized approach to marketing. 

Coldwell Banker agents use digital printing technology to add "just-listed" or 

"just-sold" info to targeted customers. Radisson Hotels and Resorts Worldwide have 

incorporated digital marketing programs using digital printing technology. Auto 

dealerships in Salt Lake City target high-profit customers in a specific area with 

personalized communication campaign pieces to drive traffic to the dealership (Pellow, 

2003). Ikea uses the Xeikon digital printer for shopping catalogues by demand, with the 

run as short as one catalogue (Pitman Printnation, 2000). Foxfire Printing, a national 

printing company, uses digital printing for signs and short-run color-on-demand digital 

books (Hamm, 2003). 
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The printer, who sees opportunity instead of threat in output options, can offer a 

great range of services to Ms customer. Cross-media products are an expansion of what 

the printer can offer. The new printer of today does more than just print. Sales people can 

use a handheld personal digital assistant (PDA) for estimating production rates. The book 

that was just printed on the digital press can be offered as an e-book online. Files can be 

transferred through a file transfer protocol (FTP) on the Internet. Files can be proofed 

using PDF (picture display format) files through e-mail (Page One Digital, 2003). 

Higher Education Applications 

In-house auxiliary printing units in higher education have found a purpose for 

digital printing technology. Digital printing technology is used to produce journals, 

course catalogues, fine art and fine photography printing for the School of Art, public 

relations publications, student recruitment publications, banners, books-on-demand, 

course presentations for students, community information presentations, university 

newsletters and newspapers, academic books, and lecture notes. Higher education 

institutions can personalize their publications by using variable data and graphics in the 

printing of their institutional brochures, business cards, and posters to cater to individual 

students and community leaders. Many in-house auxiliary printing units work 

collaboratively as academic distribution centers. With the data being stored in a digital 

library, books-on-demand can be printed with, internal collaboration between the library 

and the distribution center. 

Indiana University Press is a full-service publisher and has been publishing 

academic journals since 1987. They also provide marketing and promotional 
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publications, create databases for subscription development, bookstore sales, educational 

reprinting, financial record keeping and inventory control, etc. (Indiana University Press, 

2003). 

New York University Press "eagerly embraces the role of a gadfly," often 

publishing non-fiction books on the same issue with completely different political 

viewpoints. Public debate is encouraged. They believe that a university press should not 

only publish works of objective social science. They embrace "ideological diversity as a 

necessity; a crucial, defining ingredient for a healthy program." They offer one guarantee: 

"No one will ever take us over." The Chronicle of Higher Education says that they are "a 

major player in academic publishing" with its domestic and international publications. 

NYU Press publishes about 100 books per year with a backlist of over 1,500 book titles 

(NYU Press, 2003). 

The University of Chicago Press calls itself the Chicago Digital Distribution 

Center. During Fall 2001, the $1.5 million grant from the Andrew W. Mellon Foundation 

funded the short-run digital printing center. The current university press titles come from 

the BiblioVauIt, an electronic repository for a 5,000 book backlist. Scholars have access 

to books for which demand is low (University of Chicago Press, 2003). 

Founded in 1959, the non-profit University of Arizona Press publishes about 50 

regional and scholarly books per year. It has some 550 books in print, ranging from 

American Indian studies to geography. UA Press outsources the printing with out-of-state 

commercial digital printers, who specialize in short runs (University of Arizona Press, 

2003). 
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The University Press of Kansas publishes scholarly and regional books about 

Kansas, the Great Plains, and the Midwest. It represents the six state universities: 

Emporia State University, Fort Hays State University, Kansas State University, 

Pittsburgh State University, the University of Kansas, and Wichita State University. The 

press is governed by a Board of Trustees, who are the chief academic officers of the six 

universities. Faculty members from each university are appointed to serve on the 

advisory Editorial Committee. The university press was featured in The Chronicle of 

Higher Education (3 July 1998) as "a distinctive model of success in turbulent times." 

History, political science, and philosophy are the primary focal areas of publication 

(University Press of Kansas, 2003). 

The University of Idaho Press, the largest press in Idaho, was founded in 1972 as 

the scholarly publisher of the land-grant University of Idaho. It publishes eight to 10 new 

titles a year and some reprints. The UI Press has approximately 90 titles in print, covering 

regional history, resource and policy studies, literature of the West, ecological literary 

criticism, etc. The UI Press co-publishes the Native Plants Journal with the UI Forest 

Research Nursery as well as The Hemingway Review with the Hemingway Society 

(University of Idaho, 2003). 

Ivy League institutions are also involved in using digital printing technology in 

their in-house auxiliary printing units. Yale University Press (2003) specializes in the 

printing of humanities books. The nonprofit Harvard University Press is represented at 

220 international scholarly meetings internationally to present their publications (Harvard 

University Press, 2003). 
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Summary 

Digital printing is an actual business today. Most of the problems stem from the 

marketing of the technology. Creative professionals are not as aware of the technological 

benefits as they should be. Digital presses are slow to sell, because many conventional 

printers do not feel obligated to keep up with technological change to be competitive 

(TWGA, 2003B). The software development is usually one step ahead of the hardware 

development, which means that the digital expertise of the printing staff needs to 

constantly grow. 

Some define the beginning of digital printing technology as the year 1993; others 

declare that the Xerox 9700 and the IBM 3800 in the late '70s marked the beginning of 

the technology. The quality of color reproduction has not quite reached that of a seven-

color traditional offset press. The design of the document is lim ited in exact color 

matching, and large areas of color often streak. All printing is actually "on-demand," but 

digital printing technology offers flexible, cost-effective four-color short runs with quick 

turnaround time. It is not a replacement for traditional offset printing, but rather a 

complement to it (Prust, 2003). 



CHAPTERS 

STREAMING MEDIA AS A TECHNICAL ARTIFACT 

It shouldn't be too much of a surprise that the Internet has evolved into a force 

strong enough to reflect the greatest hopes and fears of those who use it. After all, 

it was designed to withstand nuclear war, not just the puny huffs and puffs of 

politicians and religious fanatics. / 

- Denise Caruso, (digital commerce cohunnist. New York Times) 

Defining the Technology 

Streaming video is one of the fastest growing areas in visual communications 

today (Segal, 2001). Understanding the technical factors of streaming technology aids in 

the understanding of how it is interwoven into higher education. Because Thomas (1994) 

argues that technology is often oblivious to the end user, an understanding of the 

streaming technology basics, production steps, architecture, software and hardware 

components, helps policy makers make more informed decisions. 

Streaming technology is a broader term, which is inclusive of both dynamic visual 

and/or audio components sent in a continuous stream over the Internet, or burned onto a 

CD or DVD disk. The term "streaming video" refers to compressed captured images. 

"Streaming media," on the other hand, refers to streaming video with sound (ION, 2003). 

To grasp the role that streaming technology plays, it is necessary to first 

understand the basics and the limitations of the stateless approach of the Web — static 

graphics-delivery without video or audio. The client clicks on a link requesting needed 

information. The message is delivered to the server, which transfers the information as 
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fast as possible, disconnects, and goes on to the next request. The Web browser on the 

client side receives the information, displays it on the monitor, and then sits idly until the 

client clicks on another link. Streaming video, however, has a timing element to it, and its 

file size is significantly larger than most standard static graphics and text (Marioni, 

2001). 

The basic components of receiving streaming media technology are: servers, a 

delivery network with a sufficient sized bandwidth, a client computer with a sound card 

and speakers, and the end user's streaming media player software. To produce streaming 

media, decisions must be made about the following; (1) a streaming server, (2) a high-end 

encoding multimedia computer system, (3) support and upgrades for application capture 

and editing software, (4) installation and usage of a fast connection for both server and 

encoder (e.g., DSL or cable), (5) a healthy number of streams, (6) a decent bandwidth, 

and (7) an appropriate video capture card to process the streaming media (Dupagne, 

2000; Marioni, 2001; ION, 2003). 

Five key steps are necessary to produce streaming media. Initially, the content 

must be created using either an analog or digital video camera. If the image is analog, it 

must then be converted into a digital file, an additional step. The images are captured by 

inputting the video through the use of a special peripheral hardware device, such as a 

video capture card supporting MJPEG compression, or a FireWire IEEE 1394 or 800 

expansion card, board, or adapter, and then electronically stored on the computer's hard 

drive. The next step involves editing, using video-editing software program. Using a 

video editing tool or a dedicated video compression utility tool, the data is then 
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compressed and encoded. The last step is to distrftute the video to the Web. CD or DVD, 

following realistic end-user expectations for quality (Kennedy, 2001; Marioni, 2001). 

Because streaming standards are in flux, the academic support technologist is 

faced with multiple choices in methodology, format, architecture, delivery output 

mechanism, targeted Web data rate, frame rate, and window size. All these choices are an 

impediment to streaming technology achieving a successful status as a technology 

embedded in education. Before Web videos are compressed and encoded, the developer 

must determine the best streaming method (progressive HTTP or Real Time Streaming 

Protocol), the video format and architecture (Windows Media, Real Media, QuickTime, 

or other), the delivery output mechanism (Web, CD, DVD), targeted Web data rate (56k 

modem, ISDN, DSL/Cable, Tl), the frame rate (e.g., 10 to 30 frames per second), and the 

window size (e.g., 240 x 180 pixels) (Streaming Media World, 2003). 

"Progressive streaming" is commonly called "on demand" streaming. It offers the 

choice to view archived files at any time. The compressed video file is uploaded to a 

standard Web server. Streaming compression reduces the file size by simplifying it, often 

degrading the image and sound if lossy compression is applied. The quality of 

progressive streaming is usually better than the quality of real time streaming. Until Real 

Media added that feature, QuickTime was the only video architecture with a "fast start" 

feature, allowing the user to view the video before it completes downloading. The 

compressed video file is then downloaded to the user's hard drive through HTTP over the 

Internet (Streaming Media World, 2003). 
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Traditional live or real time streaming, which is often referred to as Webcasting or 

Netcastingj uses Reai Time Streaming Protocol (RTSP) and is usually broadcast using a 

special video server. This streaming is best suited for long videos and live events. As 

stated, the unfortunate compromise is that the quality is inferior to progressive streaming. 

Access and power is what streaming technology is all about, however, not quality 

(Kennedy, 1999). In other words, it is not the technology itself, but access to the 

technology that makes it essential to society. 

Full-motion video of 525 lines scanned every thirtieth second constitutes 

traditional filmmaking production. Streaming video content is compressed to 15 frames 

per second or less. Today the most common compression and decompression (CODEC) 

software are: Sorenson Video, On2, RealVideo, H261/H263, and Windows Media Video 

MPEG-1, MPEG-2, or MPEG-4 (Streaming Media, Inc., 2002). 

The Web server must also support streaming if the progressive media is to be 

linked to a Web site. It is optimal to use a streaming server for live streaming media. 

The three main media Web streaming protocols/formats that are highly popular 

and widely distributed are: 

(1) Windows Media 9 Series, from Microsoft, Inc. is a freely distributed 

proprietary platform launched in September 2002 (Microsoft, 2002). This 

protocol operates with a series of proprietary Microsoft based server protocols 

(e.g., Windows Media—Audio and Video 9, Encoder 9, Player 9, Services 9, 

and Software Development Kit). Windows Media supports both Fast and 

Intelligent Streaming technologies, such as RTSP, HTTP, and MMS, the 
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output files which are displayed with the downloadable Windows Media 

Player 9. According to Nielsen's Digital Media Universe Internet Application 

Report in October 2002, the Windows Media Player is ranked as the number 

one Internet application (Microsoft, 2003); 

(2) QuickTime Streaming Server 4, from Apple, Inc. is also a freely distributed, 

proprietary platform launched in 1999 that supports the company's open-

sourced Fast Streaming, standards-based Real Time Transport Protocol/Real 

Time Streaming Protocol (RTP/RTSP) engine (e.g., also called the Darwin 

Streaming Server). It further supports an optionally enhanced progressive 

download feature called "HTTP Fast Start," the output files which are 

displayed on the computer monitor with the downloadable QuickTime Player 

(Apple, 2003); 

RealVideo® 9, from RealNetworks, Inc. is likewise a freely 

distributed, proprietary platform (e.g., also referred to as the RealVideo Codec 

format) launched in April 2002 as part of the RealOne Subscription Services 

program (e.g., RealOne - Player, Player Pro, SuperPass, RadioPass, Arcade, 

etc.). The output files are displayed on the computer monitor with the 

downloadable RealOne™ Player that supports the Web streaming protocols of 

HTTP and SMIL.This was originally introduced as the Gold release in March 

2002 that includes the TurboPlay™ feature that enables near-instant playback 

of RealVideo® and RealAudio® with full-screen Theatre Mode as a reality 

for broadband PC users (e.g., TurboPlay™ provides super fast playback that 
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essentially eliminates the former need to buffer video clips prior to playback 

by intelligently utilizing available bandwidth on a broadband connection, thus 

achieving five times the speed of previous streaming systems) (RealNetworks, 

2003). 

For the end user, these choices determine what streaming player will need to be 

downloaded to access the streaming technology, and what device will be compatible. For 

the technologist, these choices determine the preferred format of the file, and the platform 

to be used in the development. 

The Windows Media Video codec MPEG-4 is quickly gaining presence as one of 

the future players, because it appears to be the standard for multiple devices. The quality 

of the MPEG-4 Web format is that of a fiill-screen VHS quality video. This is important, 

because the common problem in the streaming development is the file quality and device 

compatibility. 

The editing of the software is implemented with software, such as; Apple's Final 

Cut Pro, Apple's iMovie, QuickTime, Adobe's Premiere, Microsoft's Moviemaker, and 

Media 100 CineStream and Cleaner EditDV. It is important to remember that the edited 

streaming technology will lack quality if speed and delivery is the primary basis of the 

encoding. Since all the software on the market is not cross platformed, the choice of the 

editing software is determined by the computer platform used for the creation of the 

streaming technology. 

The output can also be DVD, using Apple Computer's iDVD, iDVD Studio, and 

other vendor products on the Intel Pentium PC platform. Media lOO's Terran Division 
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MPEG-2 codecs are used for DVD, which allows for higher data rates and fall screen 

window (Streaming Media Inc., 2002). As output device compatibility issues continue to 

be addressed, and the streaming standard becomes more defined, streaming technology 

will gain credibility in our culture, specifically in the educational community. 

Uses of Streaming Technology 

Demands for streaming technology are rapidly evolving in both the industrial 

arena, and in higher education institutions. In the area of videoconferencing, higher 

education is the leader in developing the new technologies. To understand the impact 

streaming technology has in higher education, it is helpful to have a broader perspective 

and review briefly the culture outside of the academy, where the technology originated. 

Industrial Applications 

The battle to develop the industry standard across all computer platforms has 

begun. Levy (2003) states that the three top leaders in the globalization and convergence 

of streaming technology are Sony's Chairman and CEO Nobuyuki Idei, Microsoft's Bill 

Gates, and Apple's Steve Jobs (Levy, 2003). 

Streaming technology is embedded in the day-to-day business of major 

corporations. Boeing has used streaming technology as a crucial piece of its information 

technology (IT) architecture since 1998. Other industry leaders include Charles Schwab 

& Company in San Francisco, playing live Webcasts for active international traders since 

February of2001, and London's UBS Warburg, broadcasting morning analyst briefmgs 

using streaming technology since 1998 (Hamblen, 2001). 
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Consumer subscription markets are predicted to continue rapidly increasing 

through 2007. The provider companies will offer adult entertainment, sports, financial 

newSj music, weather, gambling, and live events. Top leaders in industry are looking 

beyond the personal computer and Macintosh platforms to other future streaming 

platforms. Streaming technology can be delivered across a range of devices. According to 

a 2002 survey, hardware consists of; 14 percent video games, 21 percent cable/satellite 

(set-tops), 26 percent cellular, 28 percent hand-held PCs, and 11 percent Intemet 

appliances (Streaming Media, Inc., 2002). 

Higher Education Applications 

Streaming technology has become an appealing venture for academia with the 

focus primarily on Web-based delivery. The International Digital Media and Arts 

Association was recently formed with 16 universities and colleges to provide research, 

digital media curriculum standards, certification, and workshops. Higher education 

institutions, such as Columbia College in Chicago, the University of Warwick in 

England, the University of California - Los Angeles, and the University of Denver have 

joined the digital media focus in higher education. "The digital genie is out of the bottle," 

says Scott Olson, Ball State University's dean of the College of Communication, 

Information, and Media (cited in IDMAA, 2003). This means that streaming technology 

technical standards need to be determined soon, so that the educational community and 

the industrial community can work collaboratively. 

Many institutions have taken a giant leap of faith in embracing the emergence of 

streaming technology, because the technology is in the midst of evolving in the industrial 
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arena, and no set standard has been determined. The University of Washington does its 

medical grand rounds using both audio and video streams in the area of orthopedics and 

sports medicine (University of Washington, 2003). The University of Otago's Christ 

Church School of Medicine in New Zealand has incorporated a pilot program for 

streaming technology documentary-type medical clips (University of Otago, 2003). 

Wayne State University School of Medicine in Detroit, Michigan, has a Media 

Production Department in Biomedical Communications that produces, directs, edits, and 

writes both audio and video projects (Wayne State University, 2003). 

Distance education, collaborative education, and community outreach are natural 

niches for this technology. Science and engineering courses are offered over the Intemet 

using streaming technology at the University of Minnesota (2003). Custom tutorials 

incorporating streaming technology for engineering, science and management courses are 

available via Stanford Online (Stanford University, 2003). The Audio Visual Centre in 

The University College in Dublin, Ireland is also involved in distance education by 

providing educational technology expertise in producing streaming lectures for faculty 

(University College - Dublin, 2003). 

The University of Alabama in Huntsville is working collaboratively with 

colleagues in the French engineering school EST AC A, sharing engineering knowledge 

between students and faculty through the use of streaming technology (University of 

Alabama - Huntsville, 2003). 

Promotional streaming media about campus life are created at Middle Tennessee 

State University (2003). The University of Arizona Center for Computing and 
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Information Technology (2003) uses its streaming media server for the university's 

community service mission videos. Massaclmsetts Institute of Technology (2003) has 

broadcast their Commencement ceremonies online since 1999. 

As a supplement to face-to-face courses, streaming video and audio clips of 

breakfast lectures and conferences are available to higher education faculty, staff, and 

students at Washington University (2003) in St. Louis, Missouri. As a supplement to a 

lecture, the Ohio death penalty was discussed in the format of a streaming press 

conference at the University of Cincinnati College of Law on January 17, 2003 

(University of Cincinnati, 2003). Northern Michigan University (2003) streams budget 

forums, informational videos on the police academy, and ThinkPad training videos. 

Streaming doctoral dissertation defenses are presented online at Oregon State University 

(2003). 

And of course, just as in industry, the transfer of television and radio broadcasts to 

the Web seems like a natural home for athletics. The Indiana Hoosiers (Indiana 

University, 2003) are taking advantage of streaming technology with games, coaches' 

shows, and broadcasts on the Web, as is the University of Vermont (2003). Evidence of 

this level of streaming technology used in academia goes outside of the teaching and 

learning realms to the delivery of non-academic information. 

Videoconferencing 

Gardner (2003) argues that by 2013 "videoconferencing for the masses will be a 

snap" and as user friendly as talking on the phone or sending e-mail. She says that higher 

education "is already there" and is a leader in developing this new technology. With new 



technologies, such as Internet!, MPEG-2, M-PEG45 and soon VBXcast, a new network 

appiiance, bandwidth constraints wiil be a worry of the past (Gardner, 2003). 

Several universities have been pioneers in the videoconferencing phenomena. The 

University of Oklahoma, Ohio State University, Kansas State University, Oregon State 

University and Nebraska State University are among the forefront runners in developing 

collaborative classes between universities, industry-academic collaborative 

videoconferences, and cyberspace conferences. 

Robert Dixon, the chief research engineer at Ohio State University works with 

OARnet, which runs Intemet2 for the state, and is credited with creating the 

"Megaconference," the largest videoconference on Intemet2. In December 2002 the 

distance learning conference brought in students from a couple hundred locations 

internationally. 

Videoconference sessions of the music master classes are a standard part of the 

curriculum at University of Oklahoma. The New World Symphony is the leading 

orchestral fellowship program for music school graduates in the United States. The 

information technology (IT) and music faculty at the University of Oklahoma worked 

together to get a $200,000 grant from the National Endowment for the Arts and they set 

up high quality videoconferencing (Gardner, 2003). 

The good news is that the cost of top quality videoconferencing is dropping 

substantially. The initial cost of installing the network in a classroom in 2003 is $10,000 

as opposed to the prohibitive cost of $40,000 to $80,000 in 1998, according to Michael 

Baker, the vice president of Polycom, a leading videoconference equipment vendor. For 
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the additional price of $60,000, a classroom of 30 students will be fully equipped with 

top quality equipment (Gardner, 2003). 

Resistance to Change in Higher Education 

It is not difficult to understand why faculty may be resistant to the utilization of 

instractional technologies in their coursework. Some faculty members axe imsiire of how 

to apply the technology to their teaching. As innovative as the technology is when 

incorporated in the dissemination of iaiowledge, faculty argue that the use of the 

technology is not significantly rewarded in promotion and tenure review. There are also 

ambiguous copyright policies (Frank, 2000). In many institutions there is lack of 

instructional design support or time allocated for faculty development (Frank, 2003). 

Faculty who rely on student labor, instead of professional instructional design support, 

soon discover that they have devalued the technologist and end up with a substandard 

product (Frank, 2000). 

Most professors do not have the skills, software, or hardware to produce original 

streaming technology or digital printing content for their courses; and those who do, lack 

the time to implement them. On a positive note, it has been found that in institutions with 

strong instructional design support, instructional productivity is found to increase, and 

new teaching resources become available (DLRN, 2003). 

As the transition to computer-based digital data becomes more commonplace, 

many of these resources are becoming available through the higher education library, 

media services, and bookstores. Storage of these educational artifacts on servers allows 

for the possibility of 24-hour access for the educator. This system also allows for delivery 



of a streamed project to a remote campus for the purpose of a professional ofF-campus 

presentation, or for a collaborative teaching and learning presentation experience; or the 

on-demand printing of a scarce academic book for research. 

Snnmiary 

The social, economic and political construction of a new technology is 

intertwined with its technical limitations. Streaming technology is an emerging 

technology that is not embedded in our society. Until it becomes ingrained in society, 

visitors to streaming media must have easy-to-understand access instructions for its use. 

If streaming feeds are set up inefficiently on a Web site, users will get frustrated and not 

return. To increase user access, potential visitors to the Web site must be notified about 

the Webcast in advance. This can be accomplished by e-mail, an announcement on a Web 

site, a radio announcement, newspaper ad, or a television broadcast. 

Streaming technology is complicated. There is no magic wand to make it 

magically appear. Competent technologists must be available to operate the equipment, 

as well as to capture and manipulate images. On-demand streaming technology has 

bandwidth limitations. Location logistics and a dry run must be scheduled. The location 

of the Webcast is crucial; data ports must be verified and campus routers and switches 

must be properly adjusted. Some older PCs have no sound cards or speakers. Web video 

quality is inferior to television-based video and the windows are smaller than the monitor 

screen, so it is speculative as to whether it will be embedded by society or academia 

(Hamblen, 2001). 



CHAPTER 6 

BIJKER AND THOMAS ANALYSIS 

The key here is this: The technical aspects cannot be constmed apart from their 

social context. The values and world views, the intelligence and stupidity, the 

biases and vested interests of those who design a technology are embedded in the 

technology itself. , 

- Hammack, 2003, p. 2 

Overview 

The purpose of this chapter is to utilize two different theories to provide the 

analysis of the social construction of electrophotography and streaming media — two 

technical artifacts based in two Southwest public research universities. Weibe Bijker's 

Configuration Model Theory and Robert J. Thomas' Power-Process Theory, which are 

based on empirical findings, are examined in further depth. Utilizing concepts from these 

theories, three propositions are generated from each theory about the framing of the 

technical artifact in the context of fiscally challenging times. Examples of the sorts of 

data that indicate the propositions are confirmed or disconfirmed are presented. 

Technical Artifacts 

Electrophotography is categorized under printing technology and outputs 

knowledge and information on a printed substrate. Streaming media is categorized under 

computer technology and outputs knowledge and information digitally with binary code. 

Both technologies have allowed the transmission of knowledge and information without 

personal contact. 
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The invention of the printing press originated from the search for automated 

printing and is credited to Johaim Gutenberg in the 15*^ century. He is most remembered 

for Ms printing of books of the Bible and Psalms. At the time the Black Death Plague had 

passed and trade activities resumed, resulting in an increase in handwritten business 

notary documentation. European universities formed manuscript-copying departments. 

Communities formed small businesses employing high-priced scribes, who were able to 

justify their fees, because they were in short supply since many literate members of 

society had died from the Plague. The demand for more manuscripts came at the time 

when linen rag paper was far less costly than parchment. The solution to the problem was 

printing technology (Burke, 1995). 

In the 1890 census a machine with punch cards was used, which was invented by 

Herman Hollerith, an engineer. This was the initial use of binary code, which originated 

from the search for automated counting. Computer technology evolved from this concept 

and the military was a pioneer in the use of this technology. The problem faced by Army 

artillery officers was the inaccurate nature of targeting a plane for destruction, which 

could only be done by chance. Computers produced the numeric calculations involved in 

hitting the target. The combined data were calculated from the powerful force of the gun, 

the wind velocity and direction, the plane velocity, the air temperature, the weight and 

trajectory of the cartridge. The calculations produced artillery tables indicating every 

condition and provided the power of predictive capability (Burke, 1995). 
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Social Constructivism 

The two models of social constructivism theory, which were generated from the 

literature review, provide an interpretive framework for analysis for empirical research. 

The pedagogical implications of perspectives in the Configuration Model Theory (Bijker, 

1995) and the Power-Process Theory (Thomas, 1994) are instrumental in understanding 

that technical artifacts should not be examined without asking the following; (1) what are 

people's attitudes toward it, (2) why and when was it adopted, and (3) how were 

decisions made. This is significant because reality is a social construct Neil Postman 

(1993) argues that"... apart from economic implications, technologies create the ways in 

which people perceive reality..." (Postman, 1993, p. 21). 

Social constructivism, which is also called " symbolic interactionism," is 

concerned with the interactions that take place between people as individuals and 

between people as part of a group. Social constructivism does not devalue the efforts and 

inventiveness of the creator of the technical artifact; instead, it reveals the symbolic 

power structure. It is a paradigm that is used to interpret how things are framed in our 

society. If all technical artifacts are linked technically and socially, and all social classes, 

genders, ethnic groups, ages, professions, and organizations are linked socially and 

technically, then society is shaped by technology and technology is shaped by society 

(Bijker, 1995). 

Technical change is a sequence of decisions and a process of interpretation that, in 

tuna, transforms the organization embedding the technical artifact (Thomas, 1994). 

Perception becomes reality in an organization, regardless of the facts. Neumann (2000) 
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argues that the morale of an institutioii of higher education is based upon the trust factor 

and not on the reality of the financial situation; therefore, resource stress is also socially 

constructed. 

Concepts of Bijker's Conflguration Model Theory 

Bijker (1995) offers a starting point for the understanding of the three models in 

his Configuration Model Theory. The theory's foundation is based on a list of steps 

toward the embeddedness of a technical artifact. 

Step 1: Interpretive Flexibility 

The first step is called "interpretive flexibility" (Bijker, 1995). In the 

constructivist's viewpoint, the innovation cannot be explained entirely by relating to the 

intrinsic properties of the technical artifact. It needs more than just an explanation of 

functionality. Pay particular attention to the duality of a technical artifact — that 

connection of technology and society. A machine operates successfully, only because a 

pertinent social group has accepted it; otherwise, technology would drive society. 

Step 2: Stable Interpretation 

The next step is "stable interpretation," which is the process by which the 

technical artifact either secures or fails to secure a defined value to the relevant social 

group (Bijker, 1995). A technical artifact is gradually constructed through the social 

interchanges between and within these groups. In other words, a technical artifact does 

not just suddenly appear and get implemented without going through this process of 

evaluation that determines its merit to the organization and the actors. 
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Step 3: Closure 

The final step of "closure" is nearly irreversible (Bijker, 1995). Througli the 

consensus of all socially pertinent groups, one technical artifact becomes universally 

dominant across pertinent social groups, interpretive flexibility decreases, and the choice 

of a specific technology becomes eminent. The controversy and ambiguity ends. A 

specific technical artifact becomes dominant; the standard is declared; and the technical 

artifact becomes embedded in the culture of the organization. Again, the duality of 

technology comes into play by illustrating that processes of social constmction are nearly 

irreversible in closure, yet dynamically and continuously active between the steps of 

embeddedness. 

Model A: No Sanctioned Interests 

Different processes of technology change characterize Bijker's Configuration 

Theory. The strategy for adoption of a technical artifact fits three process models, which 

are labeled for purposes of easy identification as Models A, B, and C. 

In Model A, there is no dominant frame to direct the interactions between the 

technology and the pertinent social group (Bijker, 1995). Without this guidance, there are 

no sanctioned interests; therefore, an endless number of choices exists. When there is 

freedom of unlimited choices, some of the solutions become unconventional. Every 

aspect of the technical artifact is subjected to creative brainstorming techniques and 

scrutiny (i.e., purpose of the user, purpose of the technical artifact, the status of the 

technical artifact, parts of the technical artifact, sex or class of the user, ftmction of 

technical artifact in the organization, etc.). 
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The success of a technical artifact in Model A relies upon the arrival of new 

clientele who adopt the emerging technical frame. Sometimes the pertinent social group 

will bring in support of the technical artifact by redefining the problem or finding an 

additional problem to solve. This enrollment process is imperative for the technical 

artifact to become stabilized. 

Model B: Conventional Process 

In Model B, there is one technical dominant frame. The one dominant group is 

able to determine the priorities that need to be addressed and then decide upon the 

applicable solution. This is the conventional way to make changes. 

In this model it is essential to differentiate between the "high and low inclusion 

actors." High inclusion actors take only minimal risks by developing conventional 

innovations and selecting from standard problem-solving strategies. There may be 

adaptations to the technical artifact, slight improvements with new versions, or 

optimalizations, but nothing more. 

Low inclusion actors, on the other hand, take risks and identify the failures of 

functionality outside of the conventional problem-solving strategies. They may want to 

test the results of subjecting the technical artifact to maximum stress or excessive usage. 

These "presumptive anomalies" (Bijker, 1995) in technology occur when scientific 

assumptions imply future system failure or when another technical artifact is 

recommended to replace the existing one. 
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Model C: Dominance Struggle 

In Mode! C, two or more dominant, but divergent technological frames are 

relevant for understanding interdianges iDvolving the technical artifacts. This results in 

two or more securely established groups having differing dominant arguments in each 

frame. External actors may get involved in order to stabilize the technical artifact or 

move the process to closure. Closure is often implemented through an outside authority's 

verbal discussions with the relevant social groups (Pinch & Bijker, 1987). Bijker refers to 

this closure process as the "amalgamation of vested interests" (Bijker, 1995, p. 279), 

which results in a negotiation between the equivalent advocates. 

Concepts of Thomas' Power-Process Theory 

In his book What Machines Can't Do, Robert J. Thomas discusses his Power-

Process Theory, which "allows for the possibility that differences in objectives and 

interests among human beings will yield different understandings of the physical world -

not only how it does work, but how it should work" (Thomas, 1994, p. 5). 

Thomas' Power-Process Theory focuses on the process of technological change. 

Research analysis should not be confmed to only reporting the empirical observations of 

the outcomes, but rather include the history and organizational process that affect the 

outcome and the decision-making process. The Power-Process Theory identifies and 

explains choices whether or not they are successful. The theory is critical in nature and 

questions the arrival of technology and the conditions under which technological change 

manipulates organizational structure. The purpose of the technical artifact is not limited 
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to just how it works, but encompasses much more. The purpose is the core of the analysis 

of technical change. Questions of "How?" and "Why?" must be examined. 

Thomas' Power-Process Theory can be categorized into six conceptual 

frameworks: (1) Mutual determinism and duality, (2) World view of conflict and 

consensus, (3) History matters, (4) Challenges and lack of challenges to the status quo, 

(5) Crisis and opportunity, and (6) Power in organizations. 

Mutual Determinism and Duality 

The Power-Process Theory presents the concept that technological artifacts and 

the organization have an interdependent, dynamic, coupled connection with each other. 

One may cause changes and force coercion in the other. The theory declares that because 

the organization and technology are interdependent, they cannot be analyzed separately. 

Striving to change the organizational structure and power relations, as well as striving to 

intensify or duplicate present relations, influences technological decision-making. 

Technological change can result in adaptation patterns forming within the social group, 

that may emerge from mimetic pressures (DiMaggio & Powell, 1983), instead of the 

most efficient or best solution. 

The Power-Process Theory is dual by nature. Duality exists in the technical 

artifact itself. It can be both a source of power and a source of destruction. Organizations 

themselves are dual in activities. They encourage routines through stability and 

consistency, and simultaneously participate in actions to encourage the eradication of 

routines. The organizational infrastructure, such as the rules, perceptions, and interaction 



105 

patterns, places limitations on social movement. This, in turn, ingrains organizational 

structure through the repetition of these social actions. 

World View of Conflict and Consensus 

There is a postmodern slant to this theory. Thomas (1994) argues that it is not 

possible or functional for an organization to have one world view. Organizations have 

multifaceted and overlapping world views. There are no guarantees to protect technical 

artifacts from external or internal challenges. Culture and ideology in the perception of a 

technical artifact is instrumental to its construction. There are many interpretations of 

technical reality. 

The Power-Process Theory does not assume that goal consensus is the necessary 

factor of organizational success, nor does it consider conflict to be a reflection of 

ineffectiveness and dysfunction. In most theories competition is sanctioned as long as it 

remains within the constraints of established order and repeats the established behaviors. 

History Matters 

Thomas (1994) argues that history matters because it causes adaptation and 

limitations on future choices. The "connection time" (Thomas, 1994) between the 

identified blocks of technological change (i.e., the Industrial Age, the Information Age) 

are more important than the social choice or technical determinist theories presented. 

This is a time to determine when and what routine is implemented, when limitations in 

the organization force change to occur, and when decisions are determined as to how and 

what choices will be made. This process is similar to the continuous movement between 

steps of embeddedness that Bijker (1995) alluded to earlier. 
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Challenges and Lack of Challenges to the Status Quo 

If pertinent social groups or individual actors have strong desires for recognition 

or to have inequalities corrected, they may go outside of their domain of responsibilities 

to break the rules to address the way the infrastructure should operate. This is likely if the 

desire is strong enough and opportunity and resources are accessible. If responsibilities 

and sources of power are ambiguous, actors may create their own opportunities. The 

Power-Process Theory does not limit innovation to certain activities and social groups, 

because linear thinking leads to a lack of creativity. 

When cases are studied through the Power-Process Theory, there are a range of 

relationships identified that are linked to the status quo. Challenges to the status quo are 

essential to the survival of an organization that is placed in a competitive environment. 

Lack of challenges to the status quo results in behavior substitution in the subordinate 

social group. Without the perceived freedom or desire to dispute the status quo, actors 

focus internally, relinquish themselves to the bureaucratic rules of the organization, and 

become invisible. Frustration and friction on domain boundaries between actors redirects 

their energy by either resisting change or producing minimal efforts in their work and 

mediocrity ensues. 

On the organizational level, being a "substitutable unit" (Thomas, 1994) stifles 

creativity, because this unit is granted less resource power and is often told that unless 

production and efficiency increases, it may be shut down. The pertinent group in non-

substitutable units determines priority problems. Technical solutions of their choice are 

implemented. These non-substitutable units have authority over their resources. 
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Crisis and Opportunity 

Crisis in an organization does not ensure the emergence of political activity on the 

situation. It also does not ensure that if politics does enter into the mix that it will be 

successM in addressing the problem. Crisis does provide an opportunity for taking risks 

that otherwise would not have been taken and for doing things differently. If 

administrators perceive the technical artifact as the exclusive answer to the current crisis, 

things may be under control, but there will be a high price to pay — not necessarily 

monetary. The devaluing of the pertinent social group may cause voluntary losses to the 

organization. Morale may be affected. 

Power in Organizations 

Science and technology are political and have the potential to be among the most 

dominant tools to play organizational politics. Politics is an essential and influential part 

of innovation and may be more than just a driver of technological change. Intemal 

political dynamics is both a catalyst and reaction to technological change. The Power-

Process Theory gives a pivotal role to organizational power relations (Pfeffer & Salancik, 

1978). Locating the source of the power in choices of technology is necessary for the 

understanding of the evaluation criteria, for the implementation process, and for defining 

the problem that needs to be solved. 

Thomas refers to politics as a "creative influence in organizational life" (Thomas, 

1994, p. 230). The definition of politics cannot be limited to "the pursuit of self-interest" 

(Thomas, 1994, p. 230). This political perspective must be expanded to include the 

politician's unquestionable engagement in consolidated interests. Power enables the 
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political actor to acquire the ability to codify the policies relevant to the social group's 

perception of how tMngs should operate in an organization. It is significant to note that 

charismatic actors do not create change themselves, but instigate the movements that 

create change (Weber, 1978). 

Using a Construct!vist Perspective To Reinterpret 
Electrophotography and Streaming Media 

Analyzing technical artifacts from a social contructivist's perspective focuses on 

mentally deconstructing the tightly coupled relationship between humans and machines. 

This mutual exchange process affects the dynamics of the organization and is particularly 

noticeable during times of resource stress. Based on the theories of Bijker (1995) and 

Thomas (1994), six propositions have been generated to analyze electrophotography and 

streaming media at public research universities during fiscally challenging times. 

Proposition 1: The stabilization of a technical artifact in higher education 

during fiscally challenging times is a social process. 

If there is evidence of information sharing and evaluation between and within the 

group of academic support technologists and other pertinent social groups, or if there is 

evidence of a tightly coupled relationship being formed between the technical artifact and 

the academic support technologists, then the proposition is confirmed. References to the 

type of information that is not communicated is also significant. The choices made, value 

judgments, and people's commitment to the technical artifact play an integral role in how 

it is used, who uses it, how often it is used, for what purposes it is used, and why it is 

used instead of an alternative technology. To disconfirm this proposition, no link would 

be established between people and technology. 
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Proposition 2: A distinct process of technical change, depending on its 

coniSguratioH model, characterizes a technical artifact in a resource-

stressed higher education organization. 

The output or product, which is designed and produced in the in-house media 

production units, influences the process chosen. The process of choice may place 

constraints on the design of the product. , 

If a technical artifact fits into one of three distinct configuration models, this 

proposition is confirmed. In the first distinct model the academic support technologists 

have no commitment to any particular technical artifact. The problem may be redefined 

and the pertinent social group may find a use for the technical artifact. In another 

situation, a new constituency may enter the process, which adds value to the technical 

artifact. The second model is a conventional technology change process with high and 

low inclusion actors. The third configuration is when external actors play a role in 

settling conflict between two or more advocates of the technical artifact(s). The 

proposition is disconfirmed if there is no evidence that the technical artifacts fit into one 

of these distinct models. It is also disconfirmed if there are no references to a particular 

process necessary to produce a particular product. 

Proposition 3: Reconstructing a technical artifact during fiscal crisis 

creates a new social order. 

References to the economic justification of the technical artifact or to the 

evaluation of the investment confirms the proposition. If politics is introduced as a new 



social order, a semiotic power stracture emerges. Then the proposition is confraned. It is 

disconfirmed if no new social order evolves. 

Proposition 3A: An administrator's ivory-towered expectations committed 

to a technical artifact with little investment in people or processes will be 

negatively related to the implementation of the technical artifact, 

especially during times of resource stress. 

This proposition is supported if in spite of the organization's financial investment 

in the technical artifact or administration's commitment, it is rarely used or used 

incorrectly resulting in poor quality of output. Thomas refers to this situation of 

unrealistic expectations and poor planning as one of "blind hopes." References to the 

strategic significance of the technical artifact on the status of the institution, contrary to 

the world view of the academic support technologists, also confirms this proposition. 

Clients may even be lost during this process. This proposition is disconfirmed if there is 

no negative ramifications to the implementation of the technical artifact. 

Proposition 3B: Previous investments in social and technical groundwork 

affect future investments, especially during fiscally challenging times. 

References to past choices when evaluating new technology confirms this 

proposition. The proposition is also confirmed if ongoing decisions made during resource 

stress are based on existing technological investments, such as personnel, training, 

processes, equipment, and previous monies made from the technical artifact. The 

proposition is disconfirmed if sunk costs and prior investments are not considered in 

decision-making. 
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Proposition 3C: New technology may be constracted iess by critical 

choice than by internal conflicts of power within the in-house media 

production unit. 

References to past, present or perceived impending internal struggles, morale, a 

sense of being devalued, voluataxy losses, infringements on domains, all of which pertain 

to the academic support technologists, support this proposition. If actions of academic 

support technologists are contrary to strategic goals, then the proposition is confirmed. If 

internal power struggles have no effect on strategic implementation of technology, then 

this proposition is disconfirmed. (See Figure 6.1 Proposal chart). 

Summary 

Technical artifacts are man-made innovations. When technical artifacts are 

analyzed, it is to our benefit not to limit our vision exclusively to how the machine works, 

but to take the broadened vision of the social constructivist. Bijker's Configuration 

Model Theory and Thomas' Power-Process Theory are well suited as frameworks to 

inform the analysis of the social construction of technical artifacts in qualitative research. 

Both printing and computer technologies have transformed the world, and 

electrophotography and streaming media are part of that metamorphosis. With 

technology change comes opportunities of stratification and power, because people and 

machines are perpetually tightly coupled. 
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FIGURE 6.1 
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CHAPTER 7 

ELECTROPHOTOGRAPHY ANALYSIS 

Social constructivists would contend that humans create the technology, that it is 

created within a particular social and cultural milieu, and that its use, application 

and validity are mediated by both its construction and its social and cultural 

location. This perspective puts a greater burden of responsibility for appropriate 

use of technology on both the creators of the technology and the potential users of 

the same. 

— Patten, 2000, p. 3. 

Overview 

When the Printing Unit was located originally on the Central Campus of the 

university, its mission was that of a cost-recovery unit. Under the leadership of the past 

university president, this arm of the university was maintained, even though it was no 

longer capable of maintaining its expenses and slowly moved into the red. 

Albus Graphics and Printing was partnered with the Printing Unit in 1996 to aid 

in cost recovery. With the University Printing Unit employees transferred to other 

departments, Albus agreed to run jobs for the university during the day, using its own 

employees and university equipment and facilities. After 5 pm Albus was free to run its 

own industrial jobs. 

Within a year an electrophotography machine was purchased by the university 

and hailed as the first of its kind operating in a higher education environment. 

Electrophotography, a toner-based digital color printing, is a trend in the industry that had 
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reached cutting-edge technology by the late 1990s. The printing industry invested over 

$3.3 billion in digital printing to provide new ways of solving printing problems, such as 

just-in-time printing, short runs, and links to digital workflow (Romano, 2003). Since its 

introduction, electrophotography has seen a continuous growth in industry. In spite of 

this, its one unique feature of variable data printing, which has been an industry goal 

since 1993, has still not been fully realized in industry today. 

With the prospects of the technology, the industry leader and the upper 

administration wanted to bring electrophotography to higher education. Conflict about 

customer satisfaction and service, software upgrades and purchases, and equipment 

maintenance began to escalate between management and the administration. Albus 

requested digital workflow, which was an industry-proven aid in the production process 

of digital printing. Upper administration did not commit to the investment. The 

electrophotography machine needed software upgrades after two or three years, but 

again, the upper management did not commit to the funding. Albus marketed the 

electrophotography technology for its own business, but did not market the technology 

for the University of Technology. Rumors floated throughout that the upper 

administration prevented the technical artifact from being marketed on behalf of the 

university because of policy. After several years, the industry-academic partnership 

dissolved. 

Subsequently, the upper administration of the Printing Unit began discussions 

with the academic administrator of the university graphics program about linking their 

units. In late spring, 2001, the Printing Unit relocated to the North Campus with the new 
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mission of being a "teaching factor/'^ and partnering with the university graphics 

program. The University Printing Unit hired an expert electrophotography operator, 

several of the Albus employees, and an experienced university print manager from out-

of-state. Several university employees were also transferred to that unit. 

At the onset of the study the Printing Unit consisted of three employees: (1) one 

expert operator from the printing industry with trade school education; (2) one high 

school graduate with years of printing experience in a family business; (3) one college-

educated unit supervisor with years of university administration experience in running an 

in-house print shop. At the height of the study the Printing Unit grew to; (1) one college-

educated student worker, whose status was changed to an employee; (2) five high school 

graduates with years of industry experience; (3) one college-educated supervisor; (4) one 

employee who had transferred from the Albus Printing and Graphics Company; and (5) 

one employee who had been working at the university since she graduated from high 

school over 30 years ago. 

Within a year of the relocation, new leadership advocating a more aggressive 

academic capitalism arrived to head the University of Technology. Less than half of the 

graphics faculty had used the Printing Unit as part of their classroom activity only once 

' The teaching factory concept facilitates effective learning in the implementation of technology and 

technology management through the hands-on laboratory. The application-oriented training approach is adopted and 

combined with learning and working environments from which relevant learning experiences arise. It provides state-of-

the-art technical experiences and workforce preparation for students. Some teaching factories additionally develop the 

content knowledge through curriculum and materials development and technical skill development of faculty. 
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or twice each semester. Consequently, the Printiiig Unit then evolved into an 

entrepreneurial profit center. The bottom line became a priority. 

At the conclusion of this study, a consultant had been hired by the upper 

administration of the Printing Unit to evaluate why the organization had plunged so 

deeply into the red, bringing in only a small amount of income as compared to five years 

ago. 

Basis of Struggles in Higher Education 

Electrophotography with variable data at the University of Technology has since 

had a failure similar to that of the stock market crash. Why was it that a technical artifact 

that had gained such popularity in the marketplace met with such resistance in the 

academy? 

The social complexity of operating the technical artifact is devalued. The 

administrators directly associated with production do not have a plan of training for the 

academic support technologists. "Just do it!" is their mantra. 

Other social factors, which have acted as obstacles to full implementation, include 

internal personality conflicts, mixed messages, the pervading "state mentality" attitude, 

no one taking responsibility for the success of the technical artifact, and a history of poor 

quality and missed deadlines. 

Technological Change 

The basis of the struggles of adoption in higher education are related to social, 

economic, political, and technical factors. When technological change is introduced to an 

organization, certain human factors become relevant. What are the attitudes toward the 
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technical artifact, and more importantly, why do people have these perceptions? What is 

the perceived effect the technical artifact has on the organization's procedures and 

production processes, that has a direct effect on the technologist's job? What is the 

socially perceived relationship of the technical artifact to organizational culture, 

organizational conflict, organizational change, and academic capitalism? In other words, 

how does this machine change how people relate to others and how does it change how 

humans work? 

Organizational Change 

Technological change is tightly coupled with organizational change and forms 

each actor's role in the organization. The basis of the struggle in higher education can 

become obvious by identifying the problems, which are generic to the university non-

academic units, and recognizing characteristics of the culture of the academy. Identifying 

other human elements, such as production media employee culture, employee climate 

change, and internal conflict, can further develop the emerging constructs that frame 

technical artifacts. 

A technical innovation, such as a digital printing machine, comes with specific 

features and limitations. How humans select their coping strategies to do their job day 

after day determines the operating procedural changes of project management as well as 

the technical processes stemming from the implementation design, regardless of what is 

put on paper in an operational manual. 
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Embeddedness of Electrophotography 

Since a digital technical artifact has a rapid life cycle and technology undergoes 

modifications every six months, money is required for maintenance, software updates, 

and training. Economic factors have played a significant role in the adoption of the 

electrophotography artifact in higher education. With today's desperate budgetary 

constraints, the technology has been plagued by the technical factors, which has resulted 

in old, out-dated piece of machinery. 

The findings of this study have indicated an overall rejection of the technical 

artifact, in spite of the fact that it was tallied as state-of-the-art at its inception. Because 

minimal or no funding was invested in the maintenance of the equipment, it began to 

break down after a few years. There was no back-up system in place. Early on in the 

adoption phase, the clients had rejected the technical artifact, because of the poor quality 

of the graphic collateral pieces that were printed and the long production cycle time. 

The manager of Albus Graphics and Printing decided to send one of his 

illustrators for a weeklong training session, instead of hiring an expert operator. This 

decision was made due to industrial budgetary constraints. As a result, the graphic 

products were substandard. The quality control of the technical artifact is an art, not a 

science, and only the experience of a professional could do it justice. 

About the time the unit was relocated to the North Campus, the Printing Unit 

supervisor, who was working out of the Central Campus office, began to outsource 

incoming electrophotography work. No one could depend on the machine to work on a 

continuous basis. When the machine was up and running, neither the operator nor the unit 
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supervisor communicated with each other, resuitiBg in few jobs being scheduled. This 

particular operator was an industry expert and was given the title of digital assistant 

supervisor. The teclmical artifact was often idle while the digital assistant supervisor 

collected his paycheck and surfed on the Internet The analog assistant supervisor was 

consistently busy with work. The digital assistant supervisor was asked to leave before 

his three-month probationary period was up. No one officially replaced him for half a 

year. Finally a replacement was given an entry-level position as the digital pressman and 

prepress operator. He received no training on the electrophotography technology, but had 

experience in other digital printing technology. 

The administrators who initially supported the technical artifact supported the 

promise of increased revenue. However, they did not commit to money, time, or labor on 

a continuous basis. 

This technology, which professes to be "on-demand" printing, gave the 

appearance of having a long production cycle, because the incoming job was delayed 

before it even got to the press. It either sat on the desk of the client, got lost in an 

administrator's "black hole," or got buried in the antiquated job bins of the Printing Unit. 

It was not the machine that was inefficient; it was the human. 

Because of the perceived lack of commitment on behalf of the administrators, the 

academic support technologists fmally rejected the technical artifact after a frustrating 

and concerted effort of "technological resuscitation." The Printing Unit technologists 

received only miniTnal - if at all - hardware or software training, no maintenance support, 

no software updates, and no in-coming digital jobs from clients. 
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The electrophotography artifact became a "hot potato." Every administrator was 

trying to pass the financial responsibility on to someone else - like the academic unit or 

industry. The academic support technologists blamed the administration for lack of 

intensive training, no allocation for technical maintenance, and no software updating. 

Basically, however, lack of fimding intensified the negative relationship of the 

implementation process. This was especially evident when the administration did not 

commit to investing in people or the production processes, yet demanded an increase in 

production. Academic support technologists perceived no incentives and no resources or 

strategic plan to bring in print jobs. Production process routines were never stabilized or 

consistent. The one and only positive light for the technical artifact was the suggestion by 

the faculty to use it as a research artifact for studying variable data. 

World View of Different Actors 

Understanding the social perceptions of each actor helped to formulate the 

individual characterizations based on the attitudes toward working conditions, resource 

stress, technological change, academic capitalism, and organizational culture and 

conflict It was a journey into another world view for the researcher. Research patterns 

became more evident as relationships toward the machines and other humans in the 

working environment were evaluated. Proponents of postmodemism argue that there is 

not one truth and that each person has his own perspective of reality. 

Social Perceptions of Academic Support Technologists 

"This is a job, not a career," argued one academic support technologist in the 

Printing Unit. If the organizational culture maintains that all employees are treated 
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equally in a socialist-type environment, then there is no incentive to go above minimum 

expectations. This is what is called woridng with flie 'state mentality.' Opportunities to 

grow as an individual are retracted, because everyone would want the same opportunity. 

"Politics and personalities do not make this a good place to work " another 

academic support technologist said. "There is no incentive around here. This is a laid-

back environment. I really did not want a dead-end job," another proclaimed. Most 

believed that it was safest to "keep a low profile," "keep things as they are," and "dodge 

the bullets." 

Overall, the academic support technologists perceived their working conditions to 

be negative, unhealthy, and bureaucratic. They felt powerless and undervalued in the 

organization. When they were originally transferred to the North Campus, most were 

optimistic about the new teaching factory mission and working with the faculty, as long 

as they weren't "too snooty." 

It wasn't long after the new start-up facility was in place that attitudes began to 

change. The major obstacle appeared to be the personality of an upper administrator, who 

as another administrator relayed, "had a reputation for destroying people." Academic 

support technologists referred to him as "Napoleon," along with "his side-kick" - the 

part-time administrative assistant who they considered a "nosey control freak, who needs 

to get back to typing her letters." 

One academic support technologist described the management of the Printing 

Unit as "management by stubbornness." "Don't let them fool you," one said, referring to 

the administrators. "They are not really supportive of the academic link. The other day 
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we were giving a printing demonstration to a group of students and when an 

administrator came by, he asked how much longer they were going to be here, because 

there was work to be done. I just ignored him and pretended like I didn't hear him, 

because I will never turn away a student. It's the one time I believe I am actually doing 

something valuable." Another technologist stated, "They should just get rid of 

administrators like him. It would be such a morale boost." 

Administrators are viewed as "micro-managers," who are paid to make decisions 

with no knowledge of print or current technology. Academic support technologists 

perceive that administrators rule the Printing Unit with the motto of "shame, blame, and 

fear." Other terms used by the academic support technologists to describe administrators 

are: "obstacles," "negative," "not caring," "having a lack of commitment," "no people 

skills," and "passive-aggressive bureaucrats with a lack of respect for people like me." 

One administrator was nicknamed "Gumby Doll," because the technologists 

viewed him as being pulled in all directions and the "Yes Man." "They [upper 

administration] have run Gumby into the ground," one technologist quipped. Even 

though he holds the formal title of "manager," he does not manage. He puts out fires and 

barely survives. He has been given the responsibilities of the manager, the art director, 

the customer service lead, and the marketing director. He is a pleasant person, according 

to the employees, but certain characteristics in his personality have caused frustration for 

the technologists. He is non-confrontational, does not follow-up, is non-productive, but 

always looks rushed. He maintained two offices on two different campuses. He rarely 

replies to his e-mail. "He doesn't even have a phone number on his business cards for the 
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customers! I have no respect for him^" one said. [It is significant to note that this actor 

no-showed for six intemews mthout contacting the investigator.] 

The academic support technologists perceived the clients, who are usually 

administrative assistants of administrators, as being "frightened by the technology" and 

"ignorant of the digital world." They described university faculty as being powerful with 

"lots of clout" and "access to money." The graphics faculty was to them "the technology 

experts" and perceived them as being able to expertly operate all the equipment in the 

facility. 

The internal dynamics of the technologists was strewn with personality clashes 

and differences in work ethics. "Whiners" were viewed as having power with the 

administration. Some were dubbed "state workers" by their peers. Others said they were 

productive and efficient, but never received any reward for their efforts. They said that 

this environment does not motivate employees to do their best or to work harder. They 

said they continued to work hard, because "that's the way they were brought up." 

There was an overall perception that another key missing ingredient to the success 

of the electrophotography technology was the lack of marketing both the technology and 

the Printing Unit. One academic support technologist quickly ran to her desk and brought 

the researcher a copy of the college newsletter. "Look! We got some press," she gleemed. 

"But can you believe it? They didn't even use the Printing Unit to print it!" 

"If you don't change the oil in your car and take care of it, eventually it will break 

down." one academic support technologist explained. "That's what happens to machines 

and people." All the technologists were aware of the financial constraints of the 
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university, but were "kept out of the loop." One explained that he respects the budget and 

does not want to appear confrontational, but that the resource stress was causing 

inflexibility in their environment, no opportujiity to better one's self, no overtime, no 

money for raises, and no equipment upgrades. 

Some perceived a shortage of people to do the work in their unit, complaining of 

no back-ups in case of someone's absence. Some said they did not have enough work to 

do. The researcher observed an unequal distribution of work, as well as a difference in 

working style. Some technologists worked at one steady pace continuously throughout 

the day. Some worked efficiently and finished the job early and then spent the rest of the 

day surfing the Internet or reading the newspaper. One employee appeared to be busy all 

the time, rushing from station to station, and talking to each person that passed. In reality, 

by the end of the day he did less work than the one who read the newspaper. It was 

observed that some employees were overworked and some were underworked. 

Technological change was a topic that sparked an interest in the academic support 

technologists. One discussed innovative ideas of customers ordering their collateral 

material online and proofing online. Another discussed how he would utilize the digital 

workflow software to maximize its usage. One academic support technologist's face lit 

up when she began to describe how she would set up an open house and client tour for 

the Printing Unit and show everyone all the technology in action. When the researcher 

asked if all these ideas had been communicated to the administration, she nodded and 

said quietly, "Many times, but no one listens." 
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Technologists do not play a role in the adoption of new technology in the Printing 

Unit. "It just appears." All but one believed they should have input in the decision

making process of new technology. The one who did not, explained, "It's not my job and 

I don't get paid to make those kind of decisions." Overall, they believed that the benefits 

and limitations of the technology should be explained to them and the customers. Without 

this knowledge, they said it is difficult for them to implement technological changes 

successfully. 

They also believed they should have input in the implementation of the 

technology and who should be trained. "For crying out loud! Train the appropriate 

employee ... not a secretary or a computer guy who will never operate the machine! Who 

makes these decisions around here anyway?" one ranted. 

The Printing Unit as an organizational structure was viewed by the technologists 

as being in constant turmoil and having no stability. "We are undergoing control damage 

from yet another transition," one remarked. The teaching factory hybrid model was 

described as causing the Printing Unit to be "an industrial business with training and 

demonstrations in 'academic interruption'." 

The technologists were observed to be particularly preoccupied with focusing on 

costs. "The Printing Unit is not making any money. The Purchasing Department tried to 

shut us down years ago," one technologist said. "I don't know if profit is possible in 

higher education. That is not the higher education mission. We should be just trying to 

keep the costs down," another replied. Administrators told them that they needed to 

"increase revenue streams." "We were told by administration to double our jobs. How do 
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you double your jobs when no one brings any jobs in?" one asked. Since they perceived 

that they had no control over the sales and marketing, the amount of jobs that came to the 

shop, and the wasted time that a job sat on a client's desk or administrator's desk before 

coming to the shop, they felt powerless. Because they perceived that it was their 

responsibility to bring revenue into the shop, they also felt frustrated. Since there was no 

money to repair equipment, one technologist repaired a printing press on his own, but 

never got recognized for saving the university money. Several were frustrated that there 

was no training for the technology, so they took it upon themselves to learn the operation 

of the machine on their own time. Again, they received no recognition for this initiative. 

The pettiness and obsession of fretting over the small amounts of ink used and paper 

wasted was not the micro-vision that it appeared to be. Instead, this behavior resulted 

from the fact that this was the one thing they felt they could control. 

A person becomes a technologist either because of the proper education or 

industry experience. One employee snickered when he explained how people are always 

fascinated by new technology. "It's not the machine!" he chuckled. "It's the person 

operating it!" 

Social Perceptions of Administrators 

The administration perceives the working conditions with mixed messages. They 

say that this unit is a start-up unit, but not a printing factory. Yet their actions clearly 

illustrate that "we need to make money!" "In 30 years I have never seen the university 

budget condition this desperate," one said. Several indicated that one person must do the 

work of two. Technological change was deemed necessary, but costly. "The Printing Unit 
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is ad hoc, rather than embedded," explained one administrator. "It is the university's best 

kept secret." said another. All of the administrators perceived academic capitalism as a 

possible solution to ease up resource stress, but they were unwilling or unable to commit 

the fimding to repair equipment, maintain equipment, upgrade software, and train 

employees. Several administrators viewed the biggest problem as "getting faculty 

involved" and the lack of marketing. ,• 

The assistant supervisor perceived himself as doing a manager's job, because he 

"works for a non-existent manager." Because of this extra responsibility, he said that he 

has consistently been requesting a raise. All of the administrators view him as a lead 

pressman, who is lacking management skills, and someone who is not in a leadership 

position. One of the administrators said that the assistant supervisor would be the first to 

be laid off, because he makes too much money for what he does. He explained that after 

they laid him off they would probably offer him a job as a lead pressman, but at a much 

lower pay. They said they would give him opportunities to make extra money, but it 

would not add up to what he is making now. 

The assistant supervisor perceived the value of working on the presses more 

significant than the administrative work of monthly variance reports and monthly 

production comparisons. "I don't do that stuff, because I would have to do it on my own 

time," he explained. 

At the end of the study, the Printing Unit upper administrator stated that if the 

faculty took over the operation of the electrophotography press, he would not be able to 

dedicate an academic support technologist to help them run it. He further expressed that 
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the faculty should be "the driviag force" behind the technology and the academic 

admiaistrator agreed. "They [faculty] need to bring revenue into their department. We 

could use them as our vendor. The faculty should coordinate and run the press. The 

students need to be involved," the Printing Unit supervisor added. It was perceived by 

many of the administrators that the faculty had "abandoned" the electrophotography 

machine. Surprisingly, many of the academic support technologists also believed that the 

faculty should be responsible for coordinating and running the electrophotography press. 

The one clear voice of reason came from the upper administration from the 

academic side. He said that technological and organizational change cannot be successful 

if one does not build goodwill for change in the faculty." 

Social Perceptions of Other Relevant Actors 

The graphic technology faculty was devalued by most of the administrators and 

many of the academic support technologists. No consideration was given to the teaching, 

research, and service responsibilities of the faculty. A Mltime expert technologist is 

needed to operate the technical artifact successfully, yet the faculty was asked to do it in 

addition to their job at no extra pay. 

The graphics faculty members, as the related actors to the Printing Unit, perceived 

the electrophotography technology as a research, educational, and entrepreneurial 

possibility. There is $129 million worth of research monies available on variable data, 

according to one of the faculty members. They believed that the value of research in 

variable data is tied to marketing, data generation and storage, and in the development of 

models for graphical products. 
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Two faculty members felt the need to study a few successful business and 

academic models and develop a hybrid that encompasses the role of a teaching factory 

and academic capitalism. Without the input from the faculty in developing this model, 

there would be no buy-in. Overall, the faculty supported the concept of a teaching 

factory, but only if it was defined as a resource for faculty and students. They viewed the 

model as undefined. , 

The academic benefit was having university interns. The Printing Unit employees 

need to be trained on how to make the best use of them, according to one faculty 

member. 

In addition to research and educational possibilities, it was suggested that a goal 

of the faculty could be to use some acquired monies to replace old computer hardware 

and software owned by the academic unit. This would enable the faculty to continue to 

develop the color research labs and Web teaching factory. Faculty even discussed the 

prospect of a University Press model to publish faculty books. 

They believed that a research study could be done on how this facility operation 

could be improved, which could lead to entrepreneurial activities. They were willing to 

develop an industry-training model and a customer-training model, as consultants. The 

idea was put on hold "to be considered at a later time." 

They defined academic capitalism differently than most of the administrators. 

They perceived that administrators have misunderstood being entrepreneurial to mean 

making a profit. One faculty member said, "Academic capitalism does not mean profit. It 

means being entrepreneurial in the service of education." They perceived the University 
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leader's mandate to be that of a "teacher-scholar" model. "Any projects we take on as a 

faculty must be directly related to the academic and research goals that we have 

established for ourselves as a graphics program." 

The faculty was unwilling "to work for free" anymore. They proposed using 

faculty as paid consultants. 

They sensed that a qualified eletrophotography operator could be found, "if they 

[administrators] really want one." They also believed that money can be found. For the 

Printing Unit to survive, they said "the in-plant unit needs to be run so efficiently that it is 

cheaper to stay in-house." 

There was apprehension of the partnership with the Printing Unit from a couple of 

faculty members. "I do not want our department to be responsible for another 

department's debt," one faculty member said. "I don't know if we should be associated 

with a unit running in the red." 

Faculty perceived that the move to the North Campus was the Printing Unit's 

"last chance to succeed" at the University of Technology. 

Faculty members were frustrated with the lack of follow-through by the 

administrators on all levels. "It is all talk and no action," one replied. "They are big 

talkers and they want faculty to do all the work," another said. Administrators were 

viewed as "unfocused" and not understanding the phases of technological conception to 

implementation. 

Faculty said that the electrophotography artifact would be useful for research 

purposes, such as researching variable data, storage capacities, etc. They said the 
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administrators must commit money and time to get the machine up and miming, 

however. This includes software upgrades, server, database of graphics and text, press 

training and software training, and the technical staff to prepare the collateral materials. 

Academic support technologists are perceived by faculty as having "no sense of 

urgency," no back-ups in their absence, and taking no responsibility for any of the 

problems that arise. Academic support technologists in the Printing Unit need an 

assessment of their skill sets and additional training. They have problems with cycle time, 

quality of work, and client complaints. It was suggested that customers be "trained for 

free," but their errors be "fixed for money." 

Foundational Social Process 

The first two steps toward the embeddedness of the electrophotography artifact 

are two foundational social processes: (1) the social process of "interpretive flexibility," 

and (2) the implementation process of "stable interpretation"(Bijker, 1995). 

Proposition 1: The stabilization of a technical artifact in higher education 

during fiscally challenging times is a social process. 

This proposition is confirmed. In spite of the fact that the technical artifact was 

deemed cutting-edge at its adoption, there was only a sporadic weak link established 

between the actors and the technology. There was no evidence of a stable tightly coupled 

relationship being formed between the technical artifact and the academic support 

technologists. There was only initial commitment to the technical artifact by the 

administrators when the technical artifact was placed in the Printing Unit. After the initial 

commitment, no further commitment except for a minimum commitment to training. This 
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concept can be expanded fiirtiier to explain that the destabilization of a tedmical artifact 

in higher education is also a social process. 

Proposition 1, which addresses the social process, is more than just an explanation 

of how the electrophotography artifact operates. It is intrinsically tied to the relationship 

of its environment. In this case study the technical artifact is housed in a Research I 

public university in the United States. Ambiguous job titles and areas of responsibility lay 

the foundation for emerging turmoil. Even though the machine is introduced to the 

Printing Unit of the University of Technology as cutting-edge digital printing technology, 

it does not operate successfully in this specific environment, because pertinent social 

groups have rejected it. 

The academic support technologists had no input in the adoption of this technical 

artifact; therefore, there was no buy-in. "It just appeared one day," one technologist 

stated. When the Printing Unit was deemed a teaching factory, the graphics faculty had 

no input in determining the relationship of the unit to the academic unit. They were 

basically told, "Here is the Printing Unit. It is linked to the academic unit." 

Proposition 2: A distinct process of technical change, depending on its 

configuration model, characterizes a technical artifact in a resource-

stressed higher education organization. 

If we examine the initial introduction of the technical artifact into the higher 

education environment, this proposition is confirmed. The technical artifact initially fit 

into the third configuration model of dominance struggle. External actors were involved 

in the decision-making process and there was a blend of vested interests. Soon after, 



133 

however, all the actors except the adrninistrators perceived little value in the technical 

artifact and it failed to embed. 

The findings relevant to Proposition 2, which addresses step two - the 

implementation phase - indicate that this particular electrophotographic machine failed to 

secure significant value to the academic support technologists, administrators, and 

clients. A technical artifact is characterized by a distinct process of technical change, 

depending on its configuration model. In the case of the struggle for dominance, the 

external actors involved in the decision-making - the industry manager and the academic 

administrator - had vested interests in the partnership and use of the technology. 

It is found that the social interchanges between and within these significant social 

groups have not embraced the technology at this university. If there was a plan of 

adoption, none of the academic support technologists were aware of it. It was perceived 

that there was no strategic plan to follow-through on the part of the Printing Unit 

administration. Academic support technologists received no communication, had no input 

in the decision-making, and received no extensive training. Other options, such as the 

Docutech 12 and the Heidelberg DI are viable alternatives today, so the technical artifact 

has failed to secure a defined value. 

In this higher education environment, there was little allocated for training. 

Academic support technologists were left to learn the complex technology on their own 

through trial and error. The initial person trained to be the operator was not an expert; 

therefore, the quality of the collateral was poor and deadlines were missed. Jobs were not 

only late because of technical problems, but because they were delayed getting to the unit 
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and additionally, they were overlooked within the unit. There was inconsistent use of the 

technical artifact, because it was unreliable, broke down frequently, and there was no 

money for repair. Clients began to blame the teclmology on the poor quality and slow 

tumaroimd time. When an expert operator was finally hired, it was too late. There was no 

longer any value perceived in the technology. "If you got a boat, it would make a great 

anchor," one academic support technologist remarked. 'The University has a great 

• paperweight," said another. 

Collateral to market the technical artifact was requested by two administrators of 

the Printing Unit. Graphic faculty assigned students to design collateral pieces pro bono. 

University student interns and in-house employees created promotional collateral. The 

faculty and the lead technologist forwarded the materials to the administrators. There was 

no follow-through. The projects got swallowed up in the "black hole." 

According to the academic support technologists, it takes too much training to 

leam to operate the machine properly. A university graphics graduate, who was hired by 

the Printing Unit as an employee, figured out how to run the press through months of trial 

and error, and reading the technical manuals. It was time-consuming and not an efficient 

way to leam the complicated operational procedure. There were minimal jobs for him to 

print, so he resigned in frustration after less than a year. 

There was no consistent project management procedure in place in the Printing 

Unit, even though the industry-standard digital workflow software was eventually 

purchased. At the end of the study a "new" production trafficking procedure was 

implemented that consisted of hand-written notes on a clipboard. 
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The electrophotography technology was not being used the way it was intended. 

There was never any use of the variable data feature. When the machine was used, the 

collateral was designed around the technology and the skill of the operator. Jobs ran with 

no full color, no bleeds, no solid areas of color, and cracked folds. The jobs were 

frequently delivered late to the customer. 

New Social Order 

Proposition 3: Reconstructing a technical artifact during fiscal crisis 

creates a new social order. 

This proposition is confirmed. There is reference to the economic justification of 

the technical artifact and reference to the evaluation of the investment. Politics is 

introduced as a new social order and a semiotic power structure emerges. 

A new social order based on the technology was created in the Printing Unit, even 

though the struggle to adopt and eventually embed the electrophotography machine in the 

higher education media production unit was unsuccessful. The technical artifact did not 

play a significant role as the technology of choice. Controversy and ambiguity continued 

for years. There were no standards implemented, and the social choice to finally reject the 

technology has become nearly irreversible. 

The academic support technologists in the Printing Unit began to focus internally 

- becoming "invisible, because it is safer." They eventually relinquished themselves to 

the bureaucracy and the mishandled power of the upper administration. The personality 

clashes and internal power struggles between actors and the administration resulted in 

mediocre production performance. Occasionally, an actor would resist change and get 
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"de-balled" in front of others. Eventually, he would settle on producing minimal efforts, 

because it was the path of least resistance. 

A new social order was created among the external actors. The possession of 

knowledge of the technical artifact, along with challenges to the status quo, allowed a 

non-tenure track lecturer to go outside of her domain of responsibilities and break the 

rules of higher education organizational structure. The non-tenured faculty member was 

able to position herself as an electrophotography expert in the eyes of the academic 

administrators, Printing Unit administrators, and academic support technologists. Printing 

Unit administrators, who had previously operated on a stringent hierarchy "chain-of-

command," were willing to engage direct communication with her without going through 

"the proper channels." 

Academic capitalism pushed the administrators to exploring the economic 

justification of the technical artifact and evaluating the investment as a potential source of 

revenue. Evidence of another related power structure emerged in this struggle. The 

technical skill sets of the electrophotography machine operators were devalued by the 

administration, because they viewed the technology as a "color photocopier on steroids." 

The academic support technologists and the graphic faculty members valued the expertise 

of a trained industry expert, because they understood the complexity of the technology 

and perceived the machine to be useless without a skilled operator. 

The original academic support technologists operating the machine had the 

power to move the technical artifact toward adoption or toward rejection before the 

administration and clients became biased. Because initially it was decided by the 
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administration not to invest in a trained and skilled expert, but to send a graphic 

illustrator to a week-long seminar instead, the quality of the product and the tumaroimd 

time suffered. This decision led to years of internal conflict. 

Another political decision at the end of the study was to link the technical artifact 

with the academic unit by "giving" it to the faculty. The stipulations involved the faculty 

paying for the updated software ($20,000), the repair of the unit ($36,000), as well as 

committing to the labor of the students and themselves for no extra pay. In addition, the 

faculty would receive no technician from the Printing Unit and would be required to 

bring revenue to the department. Because of the stratification of faculty in higher 

education, their intensified united effort undermined the implementation of the plan 

almost immediately. There was no perceived value to the faculty for this plan. This was 

not the faculty's interpretation of academic capitalism or of a teaching factory and they 

refused to be a part of it. The administrators were shocked at the reaction of the faculty. 

They could not understand why they wouldn't jump at "this window of opportunity." 

The University of Technology Printing Unit is what is termed a "substitutable 

unit" (Thomas, 1994). The administration originally attempted to tightly couple the 

academic unit with the Printing Unit to increase resource power and create a "teaching 

factory." With the mandate of academic capitalism, the mission of teaching and learning, 

along with increased production and revenue streams, is often difficult to balance. In the 

push toward the technological embeddedness of the electrophotography artifact, the 

Printing Unit administration gave little consideration as to the economic and pedagogical 

costs to the faculty. 
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Using a Constructivist Perspective To Reinterpret 
Electrophotography Through Micro-Unit Politics 

Emerging patterns of expectations, history, and organizational conflict and power 

have surfaced from the micro-unit politics through reinterpreting Thomas' Power-Process 

Theory. The process of technological change includes exaniimng the expectations of the 

actors, the journey of the technical artifact from its arrival on the university campus to 

today's status, and the choices that moved the process along. How the technology works 

is not as important as why it works that way. 

Technology is not only socially and economically constructed, but internal micro-

politics is often one of the strongest influences of any innovative technical artifact. The 

source of power in choices of electrophotography technology lies entirely in the hands of 

the upper administration at the University of Technology. Introducing electrophotography 

to the University of Technology was a political decision. It stratified the university as the 

first to possess such a state-of-the-art technology. Neither the implementation process or 

defining the problem that needs to be solved with technology was ever addressed in depth 

with the academic support technologists. That is why the academic support technologists 

never bought into it. The technical artifact demonstrated no value to them. 

The high price paid for the devaluation of the academic support technologists and 

the lower-level administrators was damaged morale, which led to lower productivity and 

quality control issues. The high price paid for the devaluation of the faculty was lack of 

cooperation leading to the poor implementation of the teaching factory model. 

Politics has not been successM in addressing the embededness of 

electrophotography technology in this higher education unit. Crisis has provided the 
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foundation for a risk-taking environment; however, poor decisions, lack of decision-

making, and passive-aggressive behavior has caused significant losses to the 

organization, the least of which was financial. 

Expectations 

Proposition 3A: An administrator's ivory-towered expectations committed 

to a technical artifact with little investment in people or processes will be 

negatively related to the implementation of the technical artifact, 

especially during times of resource stress. 

This proposition is confirmed. Unrealistic expectations and poor planning 

prevailed. In spite of the administration's initial commitment and financial investment in 

the technical artifact, it was rarely used or used incorrectly resulting in poor quality of 

output. Clients were lost in the process. 

Administrators discussed the strategic significance of the technical artifact and 

how it would elevate the status of the university. This was in sharp contrast to the attitude 

of the academic support technologists. When we examine digital printing technology, we 

find that most higher education decision-makers are not aware of the benefits of digital 

printing, and therefore do not know how to best use it. There are also a series of 

downfalls resulting from the unit itself: (1) small shops often have no backup presses if 

the main digital press goes down; (2) in-house auxiliary units often rely on student 

workers who are not as experienced as professionals; (3) the print shop employees often 

have traditional print shop experience, and are lacking in digital knowledge. 
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When the University of Teckiology was faced with substantially reduced 

resource allocations, and the Printing Unit was pinpointed as a potential source of 

revenue, the gears of academic capitalism began to grind. The organizational changes that 

occurred because of new leadership and legislative funding constraints were tightly 

coupled with the technological changes related to the decisions affecting the 

electrophotography artifact and the expectation level of the actors. 

Differences in the interests and objectives of the stakeholders resulted in different 

perceived realities of their organization and how it should operate. This postmodern 

inclination resulted in multi-faceted and overlapping world views depending on the 

participant's ideology. Participants viewed the same situation as either a crisis or an 

opportunity. 

Technology is commonly viewed as a means of doing more with less effort, thus 

saving mental and physical labor for the user. Yet in the process of saving time, many 

university administrators and industry managers determine this to be an opportunity to 

expect additional labor from the technologist. "In Marxist terms, the capitalist has 

leveraged the technology to extract more surplus labor from the worker" (Patten, 2000, p. 

7). 

History Matters 

Proposition 3B: Previous investments in social and technical groundwork 

affect future investments, especially during fiscally challenging times. 

This proposition is confirmed. There are references to past choices when 

evaluating new technology. Ongoing decisions made during resource stress are 
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based on existing technological investments, such as persomei, trainings 

processes, equipment, and previous monies made from the technical artifact. 

The Printing Unit has operated in continuous chaos with no stability in personnel. 

The initial choices that were made about the electrophotography artifact directly limited 

the future decisions as well as the activity between the decisions. When the organization 

was confronted with the challenges of reduced financial support, this forced decisions on 

the technology to be made sooner. Rather than deciding on what would be the best 

technological and organizational choices, decisions were based upon what to do with the 

existing technology. 

Originally, an in-house graphic illustrator was selected by the administration to go 

for a one week training session on the operation of the technical artifact. Apparently, the 

administrators thought it would be a good decision to tum a graphic illustrator with 

strong drawing skills into a pressman. It takes several months of intense training and 

practice to feel competent on the electrophotography machinery. It takes a couple years 

of experience to reach a high level of output quality, speed, and troubleshooting skills. 

Because of the inexperience of the academic support professional, the printed products 

were of poor quality and not delivered on a timely basis. The Central Campus clients 

believed that it was the technology that caused the poor quality and slow turnaround time, 

not the poor skill sets of the press operator. "It's a piece of junk!" they exclaimed. 

The poor initial decision by the industry partner in selecting the wrong person to 

be trained occurred because the technical skill sets of an electrophotography operator 

were devalued by the administration and the industry manager. By the time the decision 
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to move the Printing Unit to the North Campus and connect it with the graphic academic 

unit was made, an eletrophotography expert was hired from industry and assigned to 

operate the machine. Because of the poor reputation of the technical artifact, only a few 

jobs were allocated to run on the press by the university customer service representatives. 

After three months of surfing the Internet, the operator/digital assistant manager left. 

After that there was no reassignment of responsibility to the technical artifact for half a 

year. Six months in "technology time" is significant, because of the changes that occur in 

the industry. 

Organizational Conflict and Power 

Proposition 3C: New technology may be constructed less by critical 

choice than by intemal conflicts of power within the in-house media 

production unit. 

This proposition is confirmed. Intemal power struggles have an effect on strategic 

implementation of technology. There are references to past, present or perceived 

impending intemal struggles. Academic support technologists discussed issues of poor 

morale, a sense of feeling devalued, a feeling of "weathering their battle scars," voluntary 

losses, and infringements on domains. Actions of academic support technologists were 

contrary to the strategic goals of the upper administration. 

While the technical artifact was initially a source of power to the Printing Unit, 

because it was the state-of-the-art technology and the University of Technology was the 

first institute of higher education in the United States to possess one, it eventually became 

a source of destruction. 
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Participants in the study agreed that their particular organizational culture 

designated unwritten social rules. Whether one chose to follow the rules or break the 

rules to address the operation of the infrastructure, it was an individual decision that came 

with consequences or rewards. 

Internal conflicts became more prevalent as the Printing Unit transferred more 

employees from the Central Campus to the North Campus where the Printing Unit was 

relocated. Academic support technologists complained within their internal unit, because 

they felt powerless in dealing with the administrators. Increasing personality clashes with 

the administration, the misuse of power by the administration and the part-time 

administrative assistant, the perception that "no one listens" and that extra effort goes 

unnoticed had created a morale problem in this unit by the end of the study. Both the 

academic support technologists and lower-level administrators perceived that their input 

into decision-making was of little importance. "Don't rock the boat. Just keep a low 

profile and stay out of the firing range," retorted one academic support technologist 

Perceived harmony in an organization is not necessarily an indication of success. 

If a participant contradicts the status quo, it is not necessarily a sign of organizational 

dysfimction, but it must be done within the acceptable boundaries of the organizational 

culture. "The more they say they are going to change, the more they remain the same," 

one technologist sighed. 

Because challenges to the status quo are essential to the survival of an 

organization that is placed in a competitive environment^ the strained authoritarian 

environment has been detrimental to the success of the technical artifact. Two academic 



144 

support technologists and two aAninistrators chailenged the status quo. They had a strong 

desire to have inequalities corrected and to gain recognition for their efforts. One part-

time administrative assistant created her own power structure by taking advantage of the 

ambiguous sources of power and the climate of chaos in the Printing Unit to stratify 

herself into a position of authority. 

The Mission 

In the Printing Unit, the perceived administrators' interpretation of the 

institutional mission drove the technology. According to the faculty, the university 

administrators misinterpreted the new university president's mantra of academic 

capitalism. Faculty perceived administrators turning the Printing Unit into a profit center, 

which immediately changed the mission of the teaching factory and the roles of the 

academic support technologists and faculty. The mission should reflect the academy's 

contract with society. 

The mission of the administrators drove the old technology. The mission was for 

the substitutable unit to become revenue producing. The administrators used the old 

technology (electrophotography) as a means of accomplishing the task through the 

umbrella of the teaching factory. The administrative thinking was that proposing the use 

of an old technology was cost-effective thinking. 

In the Printing Unit, the administrators identified themselves in the role of the 

industrial manager and perceived faculty as labor by undermining the autonomy of the 

faculty and the scholarly mission of the faculty. The administration attempted to coerce 

the faculty into the pressures of industrial production workers and restructure the faculty 



145 

activities through the technoiogy. Unteniired faculty and non-unioii workplaces were 

especially vulnerable. The administrators portrayed the faculty as obstacles in the way of 

progress when the faculty rejected the technical artifact. The administrators commented 

that the faculty had "abandoaed" the teclmlcai artifact. 

The academic support technologists understood that the mission was to double 

their jobs and become profitable. They felt that the burden rested on their shoulders and 

became obsessed with "nickel and diming costs," because that was within their control. 

The technologists saw the administrators approve of pro bono work. They saw that 

completed work was printed incorrectly because of the mistakes of the clients, and then 

written off by the administration and printed again at no charge. The technologists felt a 

disconnect with the client. They became frustrated and confused to the point that they 

ceased to care about the perceived mission. Because the administration did not involve 

the technologists in the discussions of how to accomplish the mission, they felt devalued, 

passive, and left out of the loop. 

The decision to train the wrong people for the technology resulted in less than 

quality products. The clients were unhappy with the quality and the turnaround time; 

therefore, there was no buy-in of the technology by the clients. It was easier and more 

efficient to outsource the printing. 

The faculty perceived the mission of the administrators to be in conflict with the 

mission of the university. The mission of the Printing Unit, according to the faculty, was 

to support their graphics curriculum and be the printing hub for the university. The 

mission of the teaching factory model was ambiguous and had never been defined. When 
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the faculty attempted to define the hybrid model, the administrators pulled them into the 

role of the production worker; therefore, there was no buy-in to the technology. 

According to the faculty, no one, including the administration, understood that the 

mission of the institution was to be entrepreneurial in the service of education, not to 

embrace a business model and make a profit. 

Changing Roles 

In the Printing Unit the administrators had limited knowledge of the technology, 

but did not seek the opinion of the technologists. The technologists did not perceive 

themselves as the experts. The academic support technologists felt powerless and viewed 

the graphics faculty as the experts. They believed that the faculty were supposed to take 

the lead role in making electrophotography an embedded technology in their unit. 

The administrators devalued the faculty and believed that the graphics faculty 

should run the press, bring in the jobs and act as a vendor for the Printing Unit in addition 

to their roles in teaching, service, and scholarship. This was to be accomplished with no 

extra pay. This was inconsistent with the role of the faculty as teacher-scholars and with 

the university mission. 

The administration communicated no strategic plan or communicated no priorities 

of how this was to be implemented. The jobs were to be doubled, but no one was 

allocated the charge of being proactive and bringing in the jobs. The academic support 

technologists were told by the upper administrators not to intermingle with the clients. 

The faculty and the academic support technologists see the technology as not fitting their 

function. The Printing Unit was not generating revenue at the end of the study. 
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Summary 

The upper administrator - the one the academic support technologists refer to as 

"Napoleon" -is in reality a visionary, not a manager. His conceptions of the industry-

academic partnership and the teaching factory are praiseworthy. They are, however, 

visionary ideas that require cultural changes in the university environment to be 

successful. His downfall is his inability to get the academic support technologists and the 

supervisors to do what is necessary to implement his vision. 

Five vital personnel decision-making errors were made on the part of the 

management of the technology. The industry manager made the first error when he 

selected the wrong person to fill the responsibilities of the electrophotography operator. 

The second error was made by the university upper administration by not engaging the 

supervisors and technologists in discussion before introducing the adoption of a new 

technology. The academic chair made the third error by not engaging the graphics faculty 

in the development of the teaching factory model. According to the faculty, the university 

administrators misinterpreted the new university president's mantra of academic 

capitalism to mean tuming the Printing Unit into a profit center, which immediately 

changed the mission of the teaching factory and the roles of the academic support 

technologists and faculty. This created the fourth error. The fifth error was based on the 

lack of follow-through in communication, both on the part of the administrators with the 

employees as well as on the part of the academic support professionals and customer 

service. All of these decisions were human-based. Because of these major human errors. 
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there was no buy-in of the technology from the academic support technologists, the 

clients, or the faculty. 



CHAPTER 8 

STREAMING MEDIA ANALYSIS 

Every change involves choice: between a path to be taken and others to be passed 

by. Understanding the context, process and consequences of change help us 

clarify and question these choices. Which choices we made will ultimately depend 

on the depth of that understanding but also on the creativity of our strategies, the 

courage of our convictions, and the direction of our values.... For if we can come 

to understand the possible futures of change, we may be more able to take charge 

of such change in the future. 

- Hargreaves, 1994, p. 19 

Overview 

The Broadcasting Unit, a media production unit of the University of Health 

Professions, worked collaboratively with the Medical College and the Central Campus in 

the creation of presentation media for medical doctors, faculty, students, and the public 

for their teleconferencing and medical rounds. It also created Web site videos for medical 

student convocation "so grandma can see the kid from back east." Streaming media was 

only one of the Broadcasting Unit technologies. It produced instructional videos, 

PowerPoint presentations for the professors, captured video, and burned and created 

DVDs and CDs. It had two streaming computers and sometimes it was involved in 

overlapping events. 

At the onset of the study all the video was captured using VCR tapes and linear 

editing. The Broadcasting Unit consisted of: (1) two transfer employees from another 
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sister uiiit - one with a fine arts degree in imaging, another with a background in 

engineering; (2) two others with television industry experience; (3) one with film 

experience and a Master's Degree in Photography; (4) one with military and industrial 

management experience; (5) one with broadcasting experience, and (6) the unit 

supervisor, who was a college-educated man and "worked his way up the ladder" at the 

university for the last quarter of a century.. All academic support technologists had 

college degrees. 

Prior to the present unit supervisor managing the Broadcasting Unit, there had 

been continuous turnover of employees. Tumover had remained constant for the last few 

years, other than the elimination of two employees from a university layoff. 

The Broadcasting Unit was one of seven production units under one umbrella and 

each imit addressed different media needs for the customers who were the physicians, the 

medical staff, the university faculty, and the students. 

At the midpoint of the study the top administrator called the staff in from all the 

units for a meeting. He showed them budget charts and what would have had to be done 

to meet the legislative demands. "You could hear a pin drop," one technologist said. "We 

heard it right from the horse's mouth," another remarked. After the meeting no one talked 

about it. Some units became paranoid and unproductive. But the Broadcasting Unit went 

"back to business as usual." 

One academic support technologist understood that his job was in jeopardy, but 

he perceived seniority to be to his advantage and was not worried about being cut first. 

According to the upper administration, the units where revenues were falling short were 
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targeted first. Then the employees were targeted based upon their job evaluations, not 

seniority. "Finally," the administrator said, "There would be ao choice in the matter." 

The academic support technologist's perception of the downsizing methodology did not 

match the reality of the situation. 

Because of resource stress and the layoff process beginning in the summer of 

2002, the technological change from analog to digital was "moved into high gear." One 

unit lost all its 25 employees and the unit head. The employees could not use their sick 

time or take early retirement. They were given COBRA for their health care. Within 10 

days a new lean-mean unit was restructured with another name and new unit supervisor. 

Almost half the people were rehired at lower pay. Another unit lost one graphic designer. 

The employees in the Broadcasting Unit felt safe at the time because of the amount of 

billable work going through their unit and the amount of "face time" their supervisor 

spent with upper administration. 

There was an announcement of another budget cut at the end of2002, even 

though the Broadcasting Unit was 85 percent thin. There was no increase in capital gains 

and one more person was laid off the following year. The administrators were honest 

with the Broadcasting Unit staff. They shared all the information they had about the cuts. 

They communicated directly to the staff that the top administrator determined who would 

^ In 1986 Congress passed the Consolidated Omnibus Budget Reconciliation Act (COBRA) health benefit 

provisions. The law provides temporary continuation health coverage for former employees, retirees, spouses and 

dependent children at group rates that otherwise would be terminated. The COBRA health benefit provision amends the 

Employee Retirement Income Security Act (ERISA), the Internal Revenue Code and the Public Health Service Act. 
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be cut based upon demonstrated effort and evaluations. "Fear was miming rampant 

throughout the units," one administrator admitted. 

There were drastic cuts at the University of Health Professions at the culmination 

of the stiMy. Almost 400 employees were either laid off or did act have their contracts 

renewed within a two-year period. By the third cut, the Broadcasting Unit was finally 

affected. They lost one full-time person and a part-time person. Work went on as usual 

and the morale was surprisingly healthy. Several people had even made jokes about the 

layoffs. The Broadcasting Unit successfully made its transformation to streaming media, 

going from analog to digital years ahead of time. 

By the end of the study, all medical courses were streamed and the Broadcasting 

Unit was the streaming center for the entire campus. Streaming was used to support Web-

based teaching by steaming media for medical grand rounds and surgeries for the 

Internet. The Office of Continuing Education at the university gave accreditation to 

physicians, nurses, and pharmacists who "attended" the event online. It charged the 

Medical College an annual fixed rate for issuing credits for the health professionals. The 

Office of Continuing Education became a client of the Broadcasting Unit by requesting 

streaming media for its distance education goals, using it for Web classes and archives. 

Professors and students now had access to the data. 

What is successful? Streaming media is a method of dispensing 

information. As long as it is dispensed, it is successful. It has met its 

purpose. Streaming media has lots of uses. We have international students 

from Denmark, Japan, etc. who now have access to grand rounds. We can 
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check the number of hits, but that doesn't tell you if the information has 

been absorbed. Our streaming media is geared toward the professional 

health care person. You know how they like to throw the Latin around! 

- Academic support technologist (2003) 

Basis of Struggles in Higher Education 

Streaming media at the University of Health Professions has increased in 

popularity and use since its adoption in the Broadcasting Unit. It is well on its way to 

becoming an embedded technical artifact at the university. 

Technological Change 

It has been established that the basis of the struggles of embedding technical 

artifacts in higher education is related to social, economic, political, and technical factors, 

and the common link is people. It stands to reason that the perceptions of humans toward 

a technical artifact have a great impact on the success or failure of the technology to 

embed in a particular culture. The investigator found that the attitudes of the academic 

support technologists were based on how the implementation of the technical artifact 

affected their job and organizational culture, and if they saw benefits to the technology. 

For instance, are the ramifications of the technical artifact a source of organizational 

conflict, organizational change, or academic capitalism? 

The technological change from analog to digital created decision-making 

opportunities for the Broadcasting Unit in the choices of software, hardware, electronics, 

training, scheduling, and in choices of what to do with the old equipment. Social, 

economic, and political factors determined the final decisions. 
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Because of the economic climate of the university, the software choice for 

streaming was limited by the funds available. The university had licenses to Adobe 

Premiere; so, by default that v/as the software used. Final Cut Pro, the industry-standard 

video software, was Mac compatible, so it was eliminated. Although the unit supervisor 

wanted to use the Pentacle system, the Matrox system was what was available for video 

capture, so it was used for the non-linear editing. A computer and the card were borrowed 

from another unit, and the initial start-up costs were zero. 

The unit began its life with equipment that was 10 years old. With 2006 as the 

deadline for going digital, the mandate appeared to be unrealistic. "That is the mandate, 

but the money is not available," the Broadcasting Unit supervisor said. "Apparently, this 

is not an issue with the Republican administration. By 2010 the U.S. consumer will drive 

the digital technology," he said. 

One technical factor considered in the decision-making process was the 

portability of the data across various computer platforms. The upper administrator chose 

Real Producer as the player software. This decision was not made until she consulted 

with one of the technical "go-to-gurus" in another unit Since the player software was 

cross-platform - working on PCs, Macs and UNIX computers, this choice worked out 

well for the unit. 

Television broadcasting has gone from analog to digital and what was in use three 

to five years ago is "ancient history," one academic support technologist remarked. The 

videotapes filled the shelves from floor to ceiling and wall to wall. Four were used for 

each three-hour class. By the end of the study the videotapes were being phased out and 
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no backups were being made. "We will completely stop doing videotapes when Fred 

retires. Converting all our old tapes to digital is a momimental job, because it is done in 

real time. We don't even have time to do credits," one technologist said. 

The implementation of streaming media faced some obstacles, including technical 

problems with equipment, technical requirements for the users, the long leaming curves 

of the technology, and the lack of hardware and software. The new codec 

(compression/decompression electronics that allows use of high-end phone lines for 

video) was not working as well as the old codec. Until the issues were resolved, the old 

codec had to be reinstalled, so that the streamed data could be uploaded on the server 

quickly. The streaming media had to be of high quality and it required users to have fast 

computers connected with a high-speed line. 

Although the vendor demonstrations and the opportunities to do hands-on 

leaming helped to condense the leaming process, changes in technology came with long 

leaming curves. A few academic support technologists made the personal commitment to 

leam the technology on their own time. During the fiscally challenging times the unit 

supervisor's innovative bartering and negotiation skills between departments helped the 

Broadcasting Unit survive. 

The project management system in place appeared to work efficiently for the 

administrators, academic support technologists and the clients. The teleconferencing 

weekly schedule was posted on a whiteout board and updated daily by the unit supervisor 

on an electronic production workflow. All schedules were understood to be subject to 
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change. The software created a database, so that Web event calendars were created for 

the clients and an internal calendar was created for the staff. 

Collaborative relationsMps with other universities increased available allocations 

by pooling resources. The Broadcasting Unit "piggybacked" with the other state 

universities in a collaborative medical network for distance nursing education. Three 

classrooms were networked to one instructor and equipment, software^ expertise, and 

labor was shared. 

By the end of this study, the medical rounds were successfully created in 15-

minute streamed segments and the streamed classes were successfully created in 20-

minute segments. All digital data was stored using Raid. 

Organizational Change 

Certain problems are generic to the culture of the academy. The media production 

unit had a culture and an employee climate of its own. The internal challenges and 

conflicts framed the technical artifact - streaming media. 

Political factors tliat happen in our world change the way we do business. After 

the World Trade Center was attacked on September 11,2001, the business in the 

Broadcasting Unit increased dramatically, since few of the clients wanted to travel. 

According to the academic support technologists, most of the clients preferred a virtual 

conference. "Keeping the internal team sane, while allowing the extemal story to spin out 

of control is tricky," said an administrator. 

As resources became leaner the unit supervisor asked if anyone would be willing 

to cut back to four days a week. No one volunteered. No one was laid off; however, the 
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capital expenditures were cut back; there was a decrease in the number of tapes produced; 

and employees were reassigned more responsibilities within the unit 

All the units were required to have half cost recovery and half fimds. "No one is 

untouchable anymore," one technologist remarked. "So much for the security of working 

a state job!" another laughed. In the Broadcasting Unit the technologists were told that 

they needed to be accountable for the time, and half that needed to be billable. Not 

suiprisingly, the Broadcasting Unit behaved as though they were "oblivious to the 

layoffs." They said they were "going to just do the best they can with the situation, since 

they cannot change it." They continued to work at a similar pace found in industry. 

The incoming jobs from the Broadcasting Unit continuously increased in volume. 

The administrators in the Medical College, the Distance Learning Department, and others 

had earmarked money in their operating budget to be used for teleconferencing and 

streaming media. Administrators had grant monies available as well, so the unit had 

advance fimding for the next year. 

Embeddedness of Streaming Media 

Economic factors have played a role in slowing down the implementation of the 

streaming media in the Broadcasting Unit. The nationwide higher education trend in 

reduced allocations forced the administrators to be resourceful and creative in order to 

meet their unit's goals. 

The findings of this study have indicated an overall acceptance of the technical 

artifact for all the stakeholders, in spite of the fact that it was introduced in the 

Broadcasting Unit with no money for training or equipment. The move from analog to 
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digital became a reality at the University of Health Professions for several reasons: (1) 

the supervisor's iimovative methods of housing and utilizing technical equipment in Ms 

unit that belonged to other units; (2) the unit supervisor's ability to successfully negotiate 

with other units; (3) the individual efforts of certain academic support technologists, who 

were so dedicated that they learned the technology on their own time; (4) the supervisor's 

foresight of hiring educated, competent, trained employees from industry; (5) the upper 

administration's ability to empower the unit supervisors by giving them the authority to 

selectively approve transfers from other units and not have employees transferred 

involuntarily; (6) the flexibility of the technology to be used as a resource on the World 

Wide Web; and (7) the eager acceptance of the technology by the students, medical 

faculty, and other units. 

The clients, who are the medical doctors and the medical professors, had 

embraced the technical artifact early on, because of the prospect of having the students go 

on a medical round repeatedly without being physically there. They saw the technology 

as an academic tool to help them be more efficient at their jobs. The opportunity to offer 

the streaming media clips to distance education health professionals was a realistic 

method of educating people living in rural communities and collecting funding for both 

the medical school and the Broadcasting Unit. The short production cycle time in 

comparison to the traditional analog videotape editing was a very positive aspect of the 

technology. 
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World View of Different Actors 

Formulating the social perceptions of the actors in this research project helped the 

investigator understand their attitudes toward their working conditions, resource stress, 

technological change, academic capitalism, and organizational culture and conflict. The 

relationships toward the machines and other humans in the working environment made 

research patterns more evident. 

Social Perceptions of Academic Support Technologists 

The aesthetic working conditions of the Broadcasting Unit had much to be 

desired. One workspace flowed into another. The walls were dark blues and there were 

no windows. Apparently the environment was this way for over a decade. One previous 

unit supervisor asked to be relocated after a few short weeks at his new job, because he 

said the "blue hole" was depressing him and he could not be creative in that repressive 

environment. It was difficult to determine if it was day or night. 

The door from the Medical College hallway opened up into a dark, empty corridor 

with two facing doors. Upon entering the door on the left, a list titled "Who Does What? 

A Users' Guide to Medical Broadcasting Personnel" was available on a table. The list 

with each person's name, job title, and job responsibilities was given to each client. The 

unit also provided a sheet listing all the audio/video technologies available to help the 

faculty with their presentations and a contact person. Another sheet included tips for 

ensuring a professional presentation. 

In spite of the dismal visual working conditions, the academic support 

technologists maintained a positive, productive, and healthy outlook and believed they 



160 

had a mission to accomplish. One technologist described the seven units of the 

department as "compiling and producing information for the medical field.'' She viewed 

her Broadcasting Unit as "taldng the information and presenting it to the world." 

The academic support technologists in the Broadcasting Unit had been kept 

apprised of the financial details of how the university's lack of allocations would directly 

affect not only their unit, but also their department as a whole. They continued to work 

and not dwell or discuss the downsizing at length. 

"Funding is a battle each year," one remarked. They realized there was no 

guarantee of job stability in the academic environment anymore for "substitutable units." 

"What do you cut back on?" one technologist asked. "Obsolete equipment?" He sat back 

in his chair and smirked. Several technologists remarked that the equipment in their unit 

needed to be upgraded soon, because every year they are "further in the hole." The 

Broadcasting Unit technologists said they are responsible "for making this work 

[conversion from analog to digital]." How does one technologist deal with resource 

stress? "I've got a job to do and I'm doing it," he said. Another rather cynical 

technologist said, "The accounting department is crying poor most of the time, but if we 

really need money, it is there." 

The Legislature gives the Medical College $1 million annually. It used to 

be broken up into chunks. Now we get one big pile that is dumped into 

different accounts. When work is done in the media lab, it is charged to 

the teaching account. This "funny money," which is only bookkeeping, 

never changes hands and can only be used for teaching medical students. 
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We do charge hard money for non-teaching related events, such as if an. 

iffoiogist wants something for a conference. I have never seen policies of 

what is acceptable to charge to the teaching account. I imagine if we made 

a profit, the accountants would "cook the books." If we lose money, then 

we look for hard money, such as grants. We are not allowed to make a 

profit. We are a non-profit institution. 

- Broadcasting Unit academic support technologist (2003) 

Their mission of converting from analog to digital technology seemed like an 

impossible goal at times, but the assigned academic support technologists persistently 

worked toward the implementation of technological change. They believed in the 

technology partly because they were a part of the initial decision-making process on the 

adoption. A couple of technologists with backgrounds in Web technology, digital image 

capture, and non-linear editing were brought into the original brainstorming session by 

the upper administration. She called a meeting with them and included the unit supervisor 

and a "computer wizard" from a another unit. She asked the technologists for input on 

how the unit should move to digital. They met on a regular basis and the corroborating 

ideas from the meetings were implemented. 

To work in the Broadcasting Unit a technologist needs "an open mind and 

adaptation" along with group, technical, creative, and writing skills. "You can't be scared 

of technology," one said. You also have to be "diplomatic and thick-skinned - not take 

things personally," another said. 
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With ail the contrasting personalities in the Broadcasting Unit, no one objected to 

the intensity of the production process. They bonded with each other and expressed 

loyalty to the administration at all levels, because they felt valued and believed they were 

treated fairly. Technologists in the unit concentrated less on what the other technologists 

were doing and more on their own contribution to the mission. They were task-oriented 

and empowered by the administration to work directly with the clients from the 

brainstorming phase to the delivery of the goods. They were informally trained by the 

administration on how to handle clients and create a cooperative relationship with them. 

Sometimes the technologists in the Broadcasting Unit worked "crazy 60-hour 

weeks," but they did not seem to mind, since they were given comp time. One academic 

support technologist said that some people believed that if you wanted something done, 

you should do it yourself He said they were badly misinformed. He said without 

delegation, "the person soon becomes overwhelmed and nothing gets accomplished." 

Even before the layoffs the academic support technologists worked through lunch 

to meet deadlines. The supervisor was often surprised when someone came to him and 

asked permission to go to lunch. He viewed that as showing consideration and a sign of 

respect. 

"Nothing is beneath us to do," said one Broadcasting Unit technologist. "We each 

have an area of expertise, but we fill in for each other. It has to do with the supervisor. If 

the supervisor begins moving stuff around... you cannot help but do it with him. The 

super sets the pace." 



163 

"There is no typical day. Every day is different." according to one of the academic 

support technologists. One technologist remarked at how happy he was working with 

machinery and software instead of fixing hardware. 

The technologists enjoyed discussing previous working experiences. They said it 

helped them to remember "how bad it can get" and helped them appreciate their present 

job in the Broadcasting Unit. One technologist transferred from another unit. He was 

"sick of doing nothing." "We just sat around from eight to five. I did inventory for 

amusement," he said. There was one day he remembered that everybody sat around 

watching a World War II movie. "I couldn't take it anymore," he said. "It was a state job 

for some people, but I had to do something productive with my life," he continued. 

Another academic support technologist recalled a previous supervisor with 

disdain. The factory-like hierarchy was so pronounced in the unit that it became a "clear 

case of class warfare with the supervisor taking all the glamour details and the staff stuck 

with latrine duty." The supervisor thought that he had "paid his dues" and it was "beneath 

his dignity" and "not cost effective for him to do the work." He was told, "This is what is 

expected of you." He became resentful. 

Another academic support technologist recalled a painful experience with a past 

supervisor at her old company. She communicated a hazardous materials problem in her 

department to the supervisor. She was told that "no one ever complained before and it 

would not be cost effective to make the changes." She was told to "stop being a 

complainer." After numerous visits to the health center with problems of allergies, 

industrial asthma, and dermatitis, the medical staff reported her condition and the 
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potential "toxic dump" lab to risk management. After negotiations took place with the 

company, approximately $30^000 became available to redesign the lab to meet OSHA 

standards. Her whistle blowing turned her into what she perceived to be a "victim of 

retaliation." She wasn't the only person with a personality conflict with the supervisor. 

The rest of the staff was working in the dysfunctional environment and survived by 

having "a rage response to conflict." There was turnaround in employees every year and 

finally the unit was reducedto only a few employees. The experience left her with such an 

emotional response that she has not been able to communicate with any of the old 

employees. She said she appreciated her job in the Broadcasting Unit more and more 

every day. 

After the layoffs when the Broadcasting Unit technologists lost their backups and 

their workload increased, they were still thankful that they worked in the higher 

education unit. 'This is nothing compared to my life in the TV industry, where they eat 

their young alive. I don't mind working hard, but when I worked in industry I had no life. 

I was on call 24/7," one technologist remarked. 

Another technologist maintained his sense of humor. "Yes, my job has changed," 

he said. "I get to do more and they don't pay me for it." 

The movement toward academic capitalism and the effect it had on in-house 

media production units was a topic of discussion on rare occasions. The academic support 

technologists had no fear of challenging the status quo in theory, yet they continued to 

focus on their tasks at hand. 
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How can a self-snstainmg unit sustain itself with all the policies and 

politics? Trae capitalism is a serious dog-eat-dog MacMaveliian 

enteiprise. Unbridled capitalism doesn't work very well in a bureaucracy. 

Tme capitalism will destroy bureaucracy, but democracy is good for 

capitalism. Anybody who thinks higher education should be a profit center 

instead of a non-profit entity is only fooling himself — if the unit is strictly 

top-down, it might be possible. But here, decisions of technology are made 

by us in the middle. 

— Academic support technologist on academic capitalism (2003) 

The organizational culture's healthy perspective stemmed from the top 

administrator down. The Broadcasting Unit technologists spoke highly of their 

supervisor, the upper administrator and the top administrator. 

The upper administrator yielded a fair amount of power in the organization and 

was the confidant for the top administrator on issues of restructuring and technology. She 

was well liked, respected, and admired by the Broadcasting Unit technologists. The 

academic support technologists said that she stayed "calm in crisis" and "exudes strength 

and confidence." "And besides that," another said in amazement, "she will pull us aside 

and ask us to go to lunch with her!" The upper administrator has an adaptive style of 

leadership depending on the person she is communicating with," another technologist 

explained. "She is a pusher, however. Man, she makes you work!" another remarked. 
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One technologist said that the Broadcasting Unit supervisor is the best supervisor 

he has ever had. "He is in the trenches with everyone. He is inspiring, because he is here 

at 6 a.m. and still here at 10 p.m." 

Another remarked that the Unit supervisor was a "hands-on manager by default" 

and "very approachable." "He would never ask you to do what he wouldn't do," another 

said. "He is a human compassionate people person," another smiled. The Broadcasting 

Unit supervisor "allows latitude for creative thinking," another said. The supervisor has 

a lot to do "with the mood of the section." The unit supervisor was commended for 

valuing his staff and "letting them know if they have done a great job." The unit 

supervisor spent almost 20 years as a university technologist before going into 

administration. 

One unit technologist was an ex-manager in the industry. He made the life 

decision to not go back into management because of health issues. He did not want the 

stress that came along with the responsibility of a management position. He was 

supportive of the present unit supervisor. "The secret to successful leadership is human 

relations," he said. 

The "self-centered personality types of physicians and faculty" were frustrating to 

most of the academic support technologists, especially when the client got upset with 

them personally instead of with the situation. Another technologist disliked clients who 

did not understand when their demands were unrealistic. 

Most of the organizational conflict resultrd from working with "difficult clients." 

One academic support technologist said that he had to learn how to work with physicians 
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as clients. He had resistance from the medical doctors at first, but now he has "a great 

relationship with them." "Doctors are an elite class of people," lie said. "They have a 

strong perception of how things should be done, which is usually their way." He counters 

this attitude by telling them that he is there to "make them look good." He gives the 

clients his recommendations. Then he adds, "You are the presenter and whatever you say 

goes. You have the final say-so." He said that the doctors evaluate each other's 

presentations. They often give him feedback on what works and doesn't work. He is the 

technical expert, but they are the users of the technology. He learns new ways of 

improving presentations through this internal communication process. 

One technologist manages stress by "never having a confrontation with a client." 

He said that preparation and experience could avoid stress. "Most people impose stress 

upon themselves because they are afraid of the unknown." To avoid Murphy's Law he 

has a "Plan A, B, C, D, and E." Stress in the workplace has a "dominoes effect" and can 

be 'Very contagious to others." 

Social Perceptions of Administrators 

The administration perceives the working environment of the technologists as not 

ideal, but as "workable." The upper administration describes the work done by the 

academic support technologists as "saving lives with media." 

The administrators realized that because of the complexities of the production 

schedule, the academic support technologists did not usually have the luxury of working 

from eight to five. There was also no lunch hour and no official comp time. The 

Broadcasting Unit employees worked overtime because they had a limited number of 



168 

people, a tight budget, and intense deadlines. "Tie employees have learned to suck it up 

and not lose their tempers at clients," the unit supervisor said. Sometimes the 

technologists came in on Friday nights and Saturdays because of the timing of the 

conferences or surgeries. The unit supep/isor unofficially gave them comp of time and a 

half. 

The administrators learned to be managers through experience. They leamed to be 

leaders by having people skills and treating others the way they would like to be treated. 

The upper administrator is an academic with no formal management skills. She 

said a manager should be "straight-forward with his staff, rely on them to get the job 

done, and foremost hire well." She said she felt a lot of satisfaction about her job. "I am 

passionate about it," she said. "It is worthwhile to me." 

The unit supervisor remarked that he is not a micro-manager and neither is his 

boss. He said that he enjoys the freedom of "not having someone watching over him." 

The unit supervisor said that people were trustworthy, "until proven otherwise" and it 

"depends a lot on leadership." He said that if you trust your staff, they would go "above 

and beyond." He said that it was natural for people to resist change in their environment 

at the beginning of organizational or technological change. People preferred work to 

being idle, according to the unit supervisor. 

The unit supervisor arrives at 5:30 in the morning to do his "managerial 

responsibilities." He used to be more directly involved with hands-on production, but the 

production management, scheduling, and trafficking of the jobs had become of major 

significance to the success of the unit. He met with his staff to discuss these changes in 
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Ms responsibilities. They all agreed that he should be in charge of that aspect of the unit, 

and they agreed to always "keep Mm in the loop." The unit supervisor did not "breathe 

down their necks," but instead conversed with the clients to find out the status of the jobs, 

which meant that the academic support technologists must have good communication 

with the clients. So far the majority of the clients had confidence in the quality and timely 

nature of their jobs. ; 

"I was the second choice for this management job. The other person hired felt that 

he was creatively stifled with the dark blue walls, so he left the unit. I could do 

paperwork better, so by default I got the supervisor job. I always feel that it is important 

that if you are the last choice, you need to prove them wrong." 

The supervisor said that his one weakness was not giving enough directions. He 

believed the people on his staff were "empowered adults" and he should be able to say, 

"Here is your goal. Here is your resource. Solve it." He prides himself in not being a 

micro-manager, but says that one of his employees called him "too easy." His employees 

have given him feedback that they would like to have assigned roles when the next new 

project comes up. He said he was working on "making this happen." 

The unit supervisor claimed that his best skill as a leader and a manager was 

"hiring good people." He said they give him "100 percent." He felt this was based on his 

philosophy of treating employees with respect. He "treats them the way he would like to 

be treated." He had been successful in fostering "team spirit." For example, when a new 

ad campaign was brought into the department, he coordinated a brainstorming session 

with people from three units. 
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The employees selected for the positions were 'team players, outgoing, have good 

skill sets, but can still be trained." "You see, I take the cream of the crop and sometimes I 

am despised because of that," he remarked. "I always remember how I was treated." The 

unit supervisor had fondly nicknamed each academic support technologist from "Daffy" 

to "Class Clown" to "Pushy" to Night Owl." He even joked with one of the female 

technologists that she was not allowed to have children for three years, until the unit went 

digital. 

"1 won't ask my troops to do what I won't do," he said. "One of my employees 

treated me like an officer. I am a 9-1-1 guy... search and rescue. There is no cannot-be-

done thinking," he said. 

"Military volunteers will do a better job than military draftees - the floaters," the 

unit supervisor said. That was a saying he picked up during the Viet Nam War. "If it's in 

your heart to do a good job, you will do your best no matter where you are." 

"Volunteer transfers from other units are often excellent workers because they are 

highly motivated to be productive. Other times when a transfer employee is offered to a 

unit, it is not a gift. Usually you find out that she was not working up to par in her old 

unit, so you inherit the incompetence." 

One disappointment the unit supervisor had was with an academic support 

technologist he hired with the hopes of growing into "the second in command." By the 

end of the study he had become unmotivated and was cut from the unit. Another 

academic support technologist did minimal work, but everyone in the unit seemed to love 

him. He brought the "spirit" of the unit to the table and everyone called him the unit 
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"mascot." He was not laid off, since Ms evaluations were higher than the potential 

"secoed-in-command." 

The unit supervisor said, "He is not out to please everyone and this attitude 

develops as you age [mature]." He said he was a better leader than he was a manager. He 

was motivated by a "pat on the back" and not money. 

He once had a boss who treated him "like an idiot." There was definitely 

personality conflict "like the spider and the fly." He would ask if he could go to lunch at 

noon and his boss would say, "Why don't you wait until 2 p.m. in case something comes 

up?" He said "life would have been less painful if he had gone with the flow." Another 

employee had mutual feelings about the supervisor, but "did whatever the boss asked." 

He became "the chosen one." The unit supervisor has never forgotten this. 

The administrators believed that a hierarchy in the organization was healthy. Two 

of the academic support technologists said they felt neutral about dominant-subordinate 

roles. The majority felt it was necessary to get tasks accomplished. 

The unit supervisor was most proud of his unit for their reputation in customer 

service. His unit was selling a service for the client. He did not say "no" to a job, and 

"somehow it gets done." 

"Every one here is enthusiastic," the upper administrator said. "Everyone wants to 

play and the clients want to buy." 

The unit supervisor was supportive of his boss, who was the upper administrator, 

because he said she "covers my a— and saves me often." The unit supervisor had found it 

easier to "ask for forgiveness rather than permission." This sometimes got him into 
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trouble. Because the upper administrator was more reserved in personality than he was, 

"pats on the back" were not natural. When the two of them discussed motivational factors 

in doing a good job, the upper administrator listened to his need for validation, so every 

once in a while she complied. 

She said that she was writing grants to help with the resource stress. The 

department, which included the seven media units, was one of the last remaining in-house 

media production houses in the U.S. higher education system. She said the media units 

were university in-house vendors. They cannot compete with outside vendors. In their 

marketing strategy they opened up their clientele to include the Central Campus, instead 

of only the medical college. The Broadcasting Unit supervisor was responsible for 

printing up monthly budgetary statements. She said the unit was funded for one year with 

income coming from grants, marketing, and in-house teaching fees for services. 

The upper administrator said, "if I build it, they will come." "Multimedia takes on 

a life of its own," he said. "The inhibitions are coming from industry, not higher 

education. They have a limited number of trained employees and view streaming 

as a toy, rather than a tool. Another obstacle is money, storage space, and time. 

Time is quicker with digital, however. We are not there yet. We are part way. We 

need to record digitally, edit digitally, and project digitally. This will take from 

six months to two years [2003-2005]." 

- Upper administrator (2002) 

By the end of2003 the Broadcasting Unit was streaming media for the university. 
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The Broadcasting Unit survived during resource stress tiarough "creative bartering 

and negotiations." "We found a roll-around," said the unit supervisor. "We stole it from 

the old Dean who wasn't techno-savy. We used it for a while, until he was replaced by a 

Dean who is techno-savvy and wanted it back." 

Another negotiation effort involved the Pharmacy Unit that originally owned the 

streaming equipment — the computer and the Matrox card. The Broadcasting Unit 

supervisor convinced the department that the equipment could be "stored" in the 

Broadcasting Unit since the Pharmacy Unit was short of storage space and the equipment 

was not being used. The Broadcasting Unit used the computer for a short while before the 

Pharmacy Unit decided that they wanted it back. The Broadcasting Unit purchased 

another computer and since the Pharmacy Unit had no use for it, they let them "borrow" 

the Matrox card. That was couple years ago. 

In a similar maimer the DVD bumer belonged to the Cardiovascular Unit, but 

since no one in the unit knew how to operate it, it sat idle. The Broadcasting Unit 

supervisor convinced them to "house" the bumer in the Broadcasting Unit so that the 

Broadcasting Unit technologists could bum DVDs, but it would be at no cost to them. 

They agreed. Ironically, no DVD burning had ever been requested by the Cardiovascular 

Unit. The Broadcasting Unit had bumed hundreds of hours of data for the physicians at a 

standard cost to the client. 

Social Perceptions of Other Relevant Actors 

The academic support technologist in another unit said that the Broadcasting Unit 

supervisor is "a non-confrontational boss, who likes everyone to be happy." He said that 
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this is "advantageous when you have self-motivated employees who do not want a micro-

manager for a bosss but detrimental when an employee needs a boss with management 

skills and authority to get things done." 

Overall, there was more inter-unit tension than internal conflict within the 

Broadcasting Unit. One academic support technologist from another imit said that there 

was tension between the units because the lack of resource allocations brought about 

competition instead of cooperation. He said that his unit and the Broadcasting Unit had 

hard-line monies and the other units were in a cost-recovery situation. He said that his 

unit and the Broadcasting Unit had covered for the losses of the other units for years. 

Foundational Social Process 

Foundational processes which are the first two steps toward the embeddedness of 

streaming media are: (1) the social process of "interpretive flexibility," and (2) the 

implementation process of "stable interpretation"(Bijker, 1995). 

Proposition 1: The stabilization of a technical artifact in higher education 

during fiscally challenging times is a social process. 

This proposition was confirmed. Proposition 1, which addresses the first social 

process, was more than just an explanation of how the streaming media technology 

works. It was intrinsically tied to the relationship of its environment. In this case study 

the technical artifact was housed in an American Research I public university. Definitive 

areas of responsibility laid the groundwork for the strong loyalty between the academic 

support technologists and the administration. Even though the technology was introduced 

to the Broadcasting Unit of the University of Health Professionals as cutting-edge digital 
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technology without any implementation resources, it managed to operate successfully in 

this specific environment, because pertinent social groups had supported it. There was 

evidence of a tightly-coupled relationship created between the technology and the 

technologists. The academic support technologists had significant input in the adoption of 

this technical artifact, so there was immediate buy-in and commitment. It was not just 

someone else's pet project; it was their project. 

The technologists and the administrators discussed the adoption of the new 

streaming technology before it was implemented. The upper administrator initially 

approached the technologists with the idea of the new technology. She said, "this new 

technology is something we want to do." She asked the technologists how it should be 

implemented. She involved everyone who was potentially involved in the media 

production of streaming. Everyone gave their input and discussed the needs of the unit. 

They came to a consensus. 

I assume that the administration will take the time to study the technology 

before making a decision. An administrator must look at what the 

department is doing and what we are accomplishing. He must check out 

several vendors. Before a manager can make a decision on a new 

technology, he must have an understanding of the technology. Whether 

you edit video on tape or the hard drive, it is the same. When you use a 

computer to stream, it is non-linear. When you use tape, it is linear. He 

must encourage the staff to use it and want to use it. He needs to show 

them what it does to each person's time and how a job gets done. He must 
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point out the benefits to the teclmology. He must show that it will reduce 

the workload of the technologist. In other words, the manager must sell the 

new technology with "all the things we sell deodorant with." He must 

show how it will increase productivity, yet result in NO layoffs. He must 

make the technologists comfortable with it. This is just like the 

introduction of the computer in the workplace. The boss had to convince 

the users that it was better than using a typewriter, because you didn't 

have to use white-out! 

- A Broadcasting Unit technologist on the adoption of technology (2002) 

The academic support technologists were kept apprised of the fiscal challenges of 

their higher education department, so they accepted the limitations of the budget. They 

even joked about how the budget affected "the bells and whistles" of their Web site. 

Our Web site is not designed for FLASH or java. The doctors want 

streaming media and do not care that the buttons are 3D. All they care 

about is access to the streaming media. Lean and.mean ... just like our 

budget 

- Broadcasting Unit streamer (2003) 

The clients were informed of the new technology in advance by the billing 

department, which prided itself on their customer service. The physicians, faculty, and 

medical students saw direct benefits of streaming to their teaching and learning agendas. 

The physicians "got the word out." They gave the links to the medical students so that the 

streaming media could be viewed online. By the end of the study the Broadcasting Unit 
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was streaming medical rounds and teleconferences on a daily basis. The technology 

usage increased without any marketing. The Broadcasting unit clients were actually the 

best advertisement for the streaming technology. 

Proposition 2: A distinct process of technical change, depending on its 

configuration model, characterizes a technical artifact in a resource-stressed 

higher education organization. 

The proposition was confirmed because the findings of Proposition 2, which 

addressed step two - the implementation phase, indicated that this particular streaming 

media technology successfully secured significant value to the academic support 

technologists, administrators, physicians, faculty, and medical students. A recent crash of 

the computer system demonstrated how reliant the clientele was on the streaming 

technology. 

The technological change characterized the Model B configuration - the 

conventional process. The Broadcasting Unit academic support technologists worked 

with the limitations of the budget, the software, the hardware, and the limited staff. They 

took only minimum risks and used standard problem-solving strategies. 

Dropping off a piece of equipment and leaving a manual book, is not the 

best way to adopt a piece of equipment into a unit. The technologist needs 

to see demonstrations by a trainer and then spend some time doing hands-

on. That is the best way to assimilate knowledge. It is always a good idea 

to have a trained backup person. I had two trained non-linear editor 
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backups, but they got laid off. So now our streamer knows what I do and 

so does the unit supervisor. 

- Non-linear editor (2003) 

New Social Order 

Proposition 3: Reconstructing a technical artifact during fiscal crisis 

creates a new social order. < 

This proposition was confirmed. There was reference to the economic 

justification of the technical artifact and reference to the evaluation of the investment. 

Politics was introduced as a new social order and a semiotic power structure emerged. 

A new social order based on the technology was created in the Broadcasting Unit. 

The technical artifact played a significant role as the technology of choice. After the 

standards were implemented, the social choice was made to successfully adopt, 

implement, and eventually embed the technology in the higher education institution. The 

possession of technical knowledge gave the academic support professionals status. 

The academic support technologists in the Broadcasting Unit were valued for 

their knowledge of technology and were included in administrative decision-making. The 

technologists were stratified not only in their xmit as experts, but in the industrial world as 

well. The academic support technologists' struggles with video streaming made them 

"semi-indispensable." Those not coming from industry learned the job with university 

training, self-trainings asking lots of questions, troubleshooting, and having the 

perseverance that comes with completing a college degree. One technologist was 

preparing a proposal for the adoption of new technology that included benefits of the 
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adoption and a list of equipment needed for implementation. The unit supervisor and the 

upper administrator both were receptive to the proposal and had on several occasions 

asked him to research certain technologies. It is significant to note that in the push toward 

the technological embeddedness of the streaming media artifact, tlie Broadcasting Unit 

administration gave little consideration as to the economic and social costs to the 

academic support technologists. 

Using a Constructivist Perspective To Reinterpret 
Electrophotography Through Micro-Unit Politics 

Expectations 

Proposition 3A: An administrator's ivory-towered expectations committed 

to a technical artifact with little investment in people or processes will be 

negatively related to the implementation of the technical artifact, 

especially during times of resource stress. 

This proposition was not confirmed, because there was no negative ramifications 

to the implementation of the technical artifact in spite of the lack of allocations. The unit 

supervisor heard about streaming technology in 1997 when he read about it in Media 

World Magazine. The television stations got the mandate from the federal government. 

Because of lack of funding in higher education, the unit supervisor believed the FCC 

would have to recommend an extension to the deadline to Congress. The Broadcasting 

Unit supervisor did not worry about compliance. Becoming fully digital by 2007 was not 

realistic to him at the time. The Broadcasting Unit did not receive a formal memo about 

moving from analog to digital, but the supervisor knew that his unit would eventually 

have to comply. He believed that streaming technology was not urgent to implement, 
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because coHsumers still had videotapes. One yeai later it was announced that several 

retail stores were going to carry DVDs instead of videotapes. 

History Matters 

Proposition 3B: Previous investments in social and technical groundwork 

affect future investments, especially during fiscally challenging times. 

This proposition was confirmed. Ongoing decisions made during resource stress 

were based on existing technical investments. 

"Politics got the state universities into this mess," one technologist said. "We in 

academics are paying for the previous poor decision-making and mismanagement of the 

legislature." 

Organizational Conflict and Power 

Proposition 3C: New technology may be constructed less by critical 

choice than by internal conflicts of power within the in-house media 

production unit. 

This proposition was not confirmed. Internal and inter-unit power struggles had 

no effect on the strategic implementation of the technical artifact in the Broadcasting 

Unit. 

Inter-unit power struggles between the seven imits manifested through 

procrastination, passive-aggressive behavior, "putting sister unit jobs on the back burner 

and not treating the people within the uaits as clients." In another unit one person played 

micro-management power games by requiring that all jobs be funneled through her. Inter-

unit clients had a waiting time of a couple months before their job was begun. 
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Because of the downsizing, the technologists had more responsibility, but no 

formal authority. Some units fared better than others in how they handled the 

organizational change. One of the technologists in another unit found herself in that 

particular dilemma. It was a difficult situation for her to meet her goals when she did not 

have the cooperation of others and was confronted with passive-aggressive behavior. Her 

unit was in complete turmoil and was in survival mode. No one knew what his or her 

responsibilities were. The workload and responsibilities had increased and productivity 

was impacted. Some employees were stressed and paranoid; in fact, she said that several 

people in other units did not want to talk to the researcher, because they thought she was 

sent here by the administration to make up a hit list of who was going to be laid off next. 

In spite of the skepticism, all but one technologist in the Broadcasting Unit was receptive 

to the researcher. The upper administration had discussed the research study with them in 

advance and encouraged participation. 

The Mission 

The mission was to adopt, implement and embed streaming media to meet the 

federal mandate and to utilize the technology as a curriculum support for the health 

professionals and eventually expand the clientele to the rest of the university. This 

mission was in sync with the university mission. The administrators saw the complexity 

of the technology and sought out the expertise of the technologists. 

The mission was to adopt, implement and embed streaming media to meet the 

federal mandate and to use the technology as a curriculum support for the health 

professionals. Their mission was in harmony with that of the institution and 



administration. The mission was to use the tecimology as a curriculum support for the 

health professionals. The role of the faculty was that of the client and there was buy-in at 

all levels. 

Changing Roles 

In the Broadcasting Unit the faculty role was that of the client, not the production 

worker. The academic support professionals were the experts of the technology and the 

production workers. They were required to meet directly with the clients. 

The Broadcasting Unit administrators knew they had minimal knowledge of the 

technology and sought out the knowledge of the technologists. A good senior 

administrator mobilizing the technologists increased the potential for successful 

technological embeddedness. 

The adoption and implementation plan was determined through the collaborative 

efforts of the administration, the technologists, and the clients. There was buy-m at all 

levels. The unit continued producing revenue that often covered the other units that were 

not recovering their costs. 

Summary 

Challenges to the status quo were essential to the survival of the Broadcasting 

Unit since it was placed in a competitive situation. Even though there was a hierarchy in 

the media production imit, the trusting atmosphere was a model of mutual respect The 

challenges of restructuring did not deter the academic support technologists from 

accomplishing their mission of technological change. 
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All levels of administration were managers as well as leaders. Their belief and 

trust in their staff resulted in a strong commitment to the task at hand - the adoption, 

implementation, and eventual embeddedness of streaming media at the University of 

Health Professions. The customer service skills of the academic support professionals, 

the administration, and the representatives from the billing department encouraged the 

buy-in of the clients. • 

Streaming media is "one of the vital pieces of technology that will need to stay in 

place, in spite of dwindling resources" said a university administrator. "I think streaming 

technology will be bigger, better, and easier in the future," one technologist remarked. 

"Even with the budgetary constraints, I believe things are going to get better. Just look at 

how the medical doctors love the technology! The funding will come with the doctors," 

another technologist said. 



CHAPTER 9 

CONCLUSIONS 

The only two things that can satisfy the soul are a person and a story; and even a 

story must be about a person. 

- G.K. Chesterton 

Social Construction 

Studying a technical artifact in a higher education environment involved deeper 

thought and scrutiny than just a simple mechanical and functional understanding of how 

the technical artifact was made, how it worked, and how it was used. A much more 

significant approach was to reflect on why it existed in the first place. To apply the 

sociotechnological perspective to the study, the investigator had to first acknowledge that 

technical artifacts were not neutral, and that technological determinism portrayed a naive 

and misleading reality of what constituted social and technical change in higher 

education. The social, economic, and political choices that people made shaped the life or 

death of a technology. 

Social Construction Creates New Roles 

Along with the universal accessibility of knowledge, the introduction of 

electrophotography and streaming media in higher education resulted in the emergence of 

new technology support positions within the postsecondary culture. The role of the 

academic support technologists grew from either the information technology area or a 

subset of the academic organization — the "media arm" of the university (e.g., in-house 

media production units). 



These case studies confimed that the embeddedness of a technical artifact in an 

organization is a social process. In the course, a new social order was created through 

political agenda. Acquiring a measure of the new social order by examining the social 

perspectives of the stakeholders, may provide the understanding of the acceptance or 

rejection of a technical artifact in an organization. There was also a ftmdamental 

difference in how each unit dealt with the technical artifact. The academic support 

technologist's role and the faculty role in the social process was different in each unit. In 

both case studies, the push toward technical embeddedness was in the interest of the 

administration. 

Academic Capitalism 

The politics intertwined in adopting electrophotography and streaming media at 

the University of Technology and the University of Health Professions created a new 

political social order. New technologies partnered with academic capitalism caused shifts 

in thinking toward the business mindset, collaborative ventures, threats of elimination, 

changing roles, a redistribution of power in the academy, behavioral interconnections 

between higher education and the external agents, and potential changes in mission. 

The interpretation of what constitutes academic capitalism has caused a shift from 

liberal arts thinking to the business mindset of profit. If higher education organizations 

must change in order to survive the next century, a careful evaluation of the value of in-

house media production units must be made. 

The legitimacy of the status quo must be questioned and a challenge to the status 

quo must be made in order to be competitive in the rise of academic capitalism. 
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Approaching academic capitaiism critically is not a weakness; it is a sign of strength. 

Challenges to the status quo are healthy and allow necessary organizational and 

technological changes to occur. 

Technology provides opportunities for either fiscal crisis or opportunity, 

depending on perception. The University of Technology administrators were pioneers in 

creating a joint venture with industry. The ,industrial environment was different, however, 

from the higher education environment in both mission and resources. In industry it takes 

money to make money and the focus is on the bottom line. When industry leaders form 

high-risk joint ventures with one another, it leads to the formation of more industrial 

partnerships - each dependent upon one another for survival. 

Higher education's product is knowledge. Historically, when academic support 

professionals engaged in in-house media production, they were recovering their costs. If 

they were unable to do so, the university would carry them. Today, academic support 

professionals are expected to recover the costs of their unit, as well as recover the costs of 

key upper administrators. Since they work in a substitutable unit they have the looming 

threat of being completely outsourced and eliminated if they do not succeed. 

Academic capitalism also changes the behavior of administrators and academic 

support technologists. With the new presidential leadership at the University of 

Technology and the University of Health Professions, the pressure was on to change the 

role of the admmistrators to "state-subsidized entrepreneurs" and "academic capitalists," 

just as Slaughter and Leslie (1997) identified the changing roles of the faculty. Academic 
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support technologists became the administrative tools of academic capitalism through the 

expense of human capital. 

Academic capitalism redistributes power in the academy. Power goes to those 

who obtain and spend external funding, who can get things done, and who have 

knowledge of science and technology, regardless of formal authority. 

There was a behavioral interconnection between higher education and 

government and industrial policy makers, who were the "external agents" calling the 

shots. This disrupts the entire dynamics of the academy and its contract with society. 

New technologies used for academic capitalism can create changes in the higher 

education mission. The dragons encountered in higher education are not only new 

technologies, but also those technologies used to promote missions that conflict with the 

social and cultural capital mission of a Research I university. Academic capitalism is not 

the end-all cure for the survival of the academy. If administrators misunderstand what 

academic capitalism is, it can, and does, change the mission. 

In this study, academic capitalism was implicated as an intrinsic player in the 

mechanism of the economy and the transformation of the institution's contract with 

society. However, there is danger in transforming the academy without understanding 

that the foundational contract the university has with society is not the commercialization 

of higher education. 

Academic capitalism was initiated from the top-down. The push for technology 

and the return on investment thinking was based on the administrators' fear of being left 
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behind and reassigned to a lower level. The administration saw the teclmoiogy as a means 

of stratification for their political agendas and that of the iflstitution. 

Technology is a tool of academic capitalism and is used to redistribute power. 

Giving power to the technologist ensures a better chance of embedding a technical 

artifact. Power goes to those closest to the money and those with technical knowledge. 

The Mission 

The new leadership at both universities resulted in the restructuring of the 

organizations and redefined missions. The chaos of new leadership, new missions, and 

resources stress had an effect on what drives and frames technical artifacts in higher 

education. 

The mission of a Research I university has traditionally been knowledge-based, 

grounded on traditional research and education in binding contract with society. The 

focus has been on developing critical thinking and problem-solving skills. Today the 

economics and pedagogy of this mission are in conflict, so there has been a change in the 

social perception of the Research I university. The focus has shifted to applied research in 

many institutions in order to operate and increase allocations. 

In order to survive the institutional mission in both case studies evolved toward 

that of the entrepreneurial university. The underlying contract the academy has with 

society should be in harmony with the institutional mission. 

Initially the Printing Unit mission was as a cost recovery unit in support of the 

academic units. It evolved into the teaching and learning mission of the teaching factory 

model. When new leadership arrived, the mission of increased production and revenue 
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streams was added. This was perceived by the faculty and the technologists as being in 

conflict with the teaching factory model. The faculty found the unit mission to be in 

conflict with their mission of research, teaching, and service to the university and society. 

The apathy of the academic support technologists, the faculty resistance, and the 

client work outsourcing, were based on no perceived benefit to using the old technology. 

The perceived social, economic, and political benefits of the technology drove the 

Broadcasting Unit mission of converting from analog to digital. The mission was in 

harmony with the institutional mission, because of the community outreach of the 

technology. All the stakeholders bought into the technical embeddedness, because they 

perceived the technology to be beneficial to them. 

Technological Change 

Scientific and technological thinking are both goal-oriented, but the goals are not 

the same. Whereas scientific thinking elicits change in order to gain knowledge, 

technological thinking elicits knowledge in order to make change. Experimental pure 

science manages and reconstructs reality on a small scale, but to the technologist the 

results are not an end in itself. A scientist sees no value in artifacts and ail are evenly 

deserving of research. The scientific goal is knowledge. The technological goal is 

usability. 

Technology's focus is on constructing the transformation of reality and, as an 

outcome, social life is changed. A typical technologist perceives technology with a naive 

and pragmatic attitude. Since a technologist sees value in an artifact based upon its 

usability, to him knowledge is a means of finding a usefiil truth. This world view is 
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unlike the scientist, who believes that knowledge in itself is the end goal. Higher 

education and society as a whole need to produce a different type of technologist - one 

who perceives teclmology with a critical eye and focuses on the conceptual value of 

technological artifacts in the culture of the organization, just like a scientist. The new 

critical academic support technologist needs to engage in critical thinking, problem-

solving, and constant reassessment of technology. Higher education needs to produce 

critical policy makers, who create value-oriented technological policy design and make 

decisions without technological imperatives. 

As recently as 1994, streaming technology was a chapter in a science fiction 

novel, and electrophotography was acknowledged by only a few. Today these two 

technical artifacts are not only feasible but have been introduced in both industry and 

higher education institutions. Social factors, politics, money, and old embedded 

technologies play leading roles in determining the future direction they will take in 

industry and in the academic community. 

History Matters in Decisions of Technological Change 

Decisions about technology are continuously made and developed in higher 

education by the key stakeholders — the administrators, the clients, and the academic 

support technologists as well as the government and external industrial agents. This study 

confirmed in Proposition 3B that history mattered in decision-making in the two case 

studies. Previous investments in social and technical groundwork played a crucial role in 

the future decisions and processes made in higher education, especially when allocations 

were lacking. 
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The technological process is a creative ongoing process, and one in which the 

innovation of a technical artifact is not the final output. Technological change is an 

interdependent and dynamic process - much like the metamorphosis of a caterpillar to a 

butterfly. If the cocoon is opened prematurely, the butterfly never flies. It is the struggle 

of breaking out of the cocoon that gives her the strength to spread her wings and fly. The 

difference, however, is that technological change is never complete. Technological 

change is a never-ending cycle consisting of the search for useful things relating to both 

human needs and human wants. If the chosen technical artifact is adopted, implemented, 

or even embedded in an organization, it is still subjected to the constant technological 

research cycle in which improvements or alternatives to the technical artifact are 

prevalent. 

If a technical artifact does not enhance the quality of the output and it does not 

improve the quality or efficiency of work, then it is considered useless by technologists 

and will not be embedded. A few administrators were willing to invest substantial sums 

of money into reviving archaic technical artifacts, especially during times of resource 

stress. If administrators had to force the use of the technical artifact to give it 

"technological resuscitation," then the technical artifact should be allowed to die a 

respectable death. Just because money had been invested in the technology in the past is 

not a good reason to continue to invent new ways of using the technical artifact if it 

serves no real purpose. There is a point in which it is a wiser financial decision to 

dismantle the obsolete artifact, learn from it, and begin the search for an improved 

version. 
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Some administrators had difficulty progressing on to a new technology and clung 

to the old one. What is the value of a beta player if there are no beta tapes available to 

play? It is just "technological junk." Their decisions were based on history mattering, 

whether or not it was the best financial or technical decision. 

Redefining Academic Support Technologists 

The findings in the two case studies confirmed that the term "academic support 

technologist" could be improved by being redefined and divided into two subcategories. 

One group consisted of college-educated technical professionals engaged in critical 

thinking and problem solving - skills that were learned and fostered in a university 

environment. The monopoly of technical expertise was lacking in the higher education 

settings, so these technologists were rare and valued. An in-house media production unit 

should have at least one or two specialists with a back up. 

It may be more appropriate to term the other group as "academic support 

technicians." Their attitude of "it's not my job," "I only do what I am told," is the 

mindset of a low-level worker with no initiative or leadership qualities. The case studies 

did not reveal any categories in between the two. 

Technical Research and Decision-making 

Making decisions on what technical artifacts to adopt in an organization requires 

considerable research as well as a development of a strategic plan of implementation. The 

technological research cycle is methodologically the same as the scientific research cycle. 

Both begin with determining what the problem is that needs to be solved. Once that is 

established, an attempt is made to solve the problem based on existing knowledge, 
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whether theoretical or empirical. If that attempt does not create a viable solution, then a 

hypothesis or deductive methodology is developed, creating a new conceptual system. If 

a new solution to the problem is found with this new system, then the next phase is 

experimentation through testing and assessment. Flaws in the original problem, the 

hypothesis, or in the deductive thinking are identified and corrected. All decisions are 

based on history. 

A Model for Future Adoption of a New Technology 

What is an appropriate model for future adoption of a technical artifact at a 

Research I university? Before an administrator attempts to adopt a new technology in the 

higher education environment, he should do his research on both the technical artifact as 

a mass commodity and the social perceptions of the stakeholders. 

Is this technology created for technology's sake irrespective of application? How 

easy is the new technology to use? Is there a lack of standardization in hardware and 

software that would hinder adoption? 

What is the perceived value of the technical artifacts to all the stakeholders? What 

are the ingrained attitudes of the stakeholders? Do they perceive a lack of resources either 

real or imagined? What is the relationship of the administration to the academic support 

technologists? Do the technologists perceive that they are rewarded for their efforts? Do 

they feel valued? 

Social Factors of Embedding a Technical Artifact 

The success or failure of a technical artifact to embed in a higher education 

organization is based on social, economic, political, and technical factors. The study 
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shows that if the benefits to the stakeholders have been identified and the technical 

artifact solves a problem, it has the potential to be useful to the academic support 

technologists. The most significant social factor is perceived usability. Without the 

human perception a technical artifact is useless. If technologists depend on the technical 

artifact to carry out work, if it maximizes efficiency, or increases the quality of the 

output, it has the potential to be implemented in a media production environment. The 

routineness of use embeds a technical artifact in an organization. The adaptability of a 

technical artifact to technological and organizational change will determine if the 

technical artifact will contmue to be used. 

Economic Factors of Embedding a Technical Artifact 

If the financial investment in purchasing or repairing the technical artifact is equal 

to or less than the revenue produced by using the machine, then the choice is good in an 

academic capitalistic environment. The economist would suggest to the policy makers 

that taking sunk costs^ into consideration is not the best option. 

When higher education was not in such a resource-stressed situation, investments 

in technical artifacts were not necessarily intertwined with the bottom line. A digital 

printing press is a considerable financial start-up investment in hardware, maintenance, 

repair, and software upgrades. If it is maintained and upgraded on a regular basis, it can 

have a long technological life. If it is not, then it is nothing more than a pile of metal 

* Economists define sunk costs as those investments already incurred that should not be considered 

in decision-making processes. 
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garbage consuming space in an organization. In comparison, electronic data^ digital 

cameras, and a few pieces of computer hardware are a niimmiim investment. 

Political Factors of Embedding a Technical Artifact 

The policy makers' emotional support and creative bartering/negotiation abilities 

during fiscally-challenging times supported the implementation process of an adopted 

technical artifact in the Broadcasting Unit. New social order is created not only from 

political factors, but social, economic and technical factors. The academic support 

technologists studied had a tendency to discount any technical artifact that did not have 

the potential for resources, because they wanted results and did not want to waste their 

time on useless objects. 

Bunge (2003) argues that technologists value the technical artifacts more than 

resources and the resources more than useless objects. In higher education a technical 

artifact becomes useless when there is no allocation or value to repair a broken piece of 

equipment, maintain an existing one, or upgrade for technological compatibility. Having 

adequate resources and technical knowledge is not enough to embed a technical artifact 

into an organization, however. The key factor is the social construction of the technical 

artifact. Are all the stakeholders - the policy makers, the technologists and the clients -

buying into the value of the technical artifact? This insight can help project the success of 

a technical artifact in an organization. 

Factors of Embedding a Technical Artifact 

The best choice of a technical artifact is not necessarily the one that ends up being 

embedded in an organization. Often because of economic, political and social factors, the 
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lower level of technology is chosen. Often the technology is not used to its potential and 

it is only partially embedded in an organization. The limited use of variable data in 

electrophotography is an example of an artifact not being Mly embedded in the 

organization. 

If the institutional mission and the driving force of the technology are in harmony, 

and there is buy-in at all levels, the technology has a greater chance of being embedded in 

the organization. Even if the technology is driving the mission, it will not be embedded if 

all stakeholders do not see a benefit. If all stakeholders see a benefit to the technology, it 

will likely be embedded. 

The Human and Social Costs to Technical Embeddedness 

The framework of the research only speaks to part of the story. If a technical 

artifact is successfully embedded in an organization, the human and social costs must also 

be examined critically. The new economy model suggests that it is cheaper to invest in 

technology than in people. 

Because technology changes the economy, it is important to speculate on the price 

of academic capitalism on educational integrity. The process of production is a means of 

human expression and reveals the relationship of humans to machines. In the Printing 

Unit, the price was at the expense of the graphics faculty, because the unit mission was in 

conflict with the scholarly contract that faculty had with society and the institution. Since 

faculty should have the charge of the quality of the curriculum activities, they should 

make certain there is harmony with the scholarly mission of the Research I institution. 
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Tlie working conditions, long hours, and workload took on an obligatory and 

compulsor)'' character in the Broadcasting Unit culture at the expense of the academic 

support technologists. This was not necessarily true if the long hours were optional rather 

than required. 

When the cost of the embeddedness in the Broadcasting Unit is delineated, it 

becomes apparent that the long and irregular hours came at a cost to the academic support 

technologists. There was potential employee bumout, same pay for more responsibilities, 

and an increase in the speed of work. The academic support technologists followed a 

business model, which was a new economy model of work in the "blue hole." 

Organizational Change 

Too many changes in an organization causes chaos and not enough changes 

results in mediocrity. Propositions 3A and 3C resulted in mixed results in the case 

studies. The Printing Unit case study confirmed both propositions, but the Broadcasting 

Unit did not confirm either proposition. 

In the Printing Unit, proposition 3 A confirmed that especially during resource 

stress when administrators committed to a technical artifact, but did not invest in the 

people or the processes, that the technical artifact would not be successfully 

implemented. This proposition was disconfirmed in the Broadcasting Unit. The driving 

factors that outweighed the lack of financial investment were social: (1) the dedication 

and commitment of individual technologists to train themselves, (2) the wisdom of the 

administration to hire knowledgeable employees, (3) the creativeness of the 

administration to find resources by sharing with other units, and (4) the valuing of the 
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technologists by the administratioE. The financial investment may not have been 

committed in the Broadcastitig Unit, but the emotional investment of the administrators 

in the technologists made the difference. 

In the Printing Unit, proposition 3C confirmed that the internal conflicts of power 

set up the electrophotographic technical artifact to fail and to be contrary to the strategic 

goals of the administration. In the Broadcasting Unit, proposition 3C was disconfirmed. 

In spite of the resource stress the behaviors of the academic support technologists were 

parallel to the strategic goals of the administrators. Internal struggles were rare in the 

Broadcasting Unit considering that employees were laid off in the department. The 

technologists were task oriented and guided by leaders who valued them. Any other 

internal conflicts were usually inter-unit misunderstandings. 

Leadership 

The leadership and morale of these units were secondary in importance to the 

conflict of the mission and the contract with society. The mission shapes the technology 

and comes out of social construction. If it is inconsistent with the roles of the 

stakeholders, there is resistance to technical embeddedness. 

Administrators and managers should take some responsibility for the social 

perceptions of expectations, power, and conflict in their organization. Kotter (1999) 

argues that the American corporation today is "overmanaged and underled," yet higher 

education institutions have historically followed the management fads of the corporate 

world and the government arena. SuccessM administrators must be more than just 

managers of organizational change. They must be leaders of people. 
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Administrators of higher education, who are comparable to managers of industry, 

are tasked with the responsibilities of planning and budgeting, hiring and firing the 

appropriate employees, and guaranteeing that the strategic plan will be completed. This 

they do through the use of their formal authority as well as through their ability to solve 

problems. 

The Printing Unit administration's mixed messages of unrealistic expectations for 

immediate results on one hand or complete lack of any expectations on the other was 

confusing to the academic support technologists. The poor people skills of the 

administrators included poor communication skills, a lack of investment in people, and 

the devaluing of the employees. This, along with poor strategic planning and 

implementation, created more stress and anxiety on the academic support technologists. 

Social perceptions were the real cause of the organizational dysfunction and excess 

anxiety during the fiscally-challenging times. The management team in the Printing Unit 

failed at their leadership roles. Their behavior created unproductive, frustrated, and 

apathetic employees, resulting in the ineffective use of technology. 

Successful administrators in this study were leaders of change who inspired and 

motivated their employees. Good leadership from the Broadcasting Unit exuded the 

confidence that the unit would survive and grow as it was confronted with resource 

shortages. This message contradicted the external message that the cuts would severely 

impact core services. The Broadcasting Unit administrators were strong leaders as well as 

creative managers for the academic support technologists. They integrated the 

technologists in the technological decision-making process by asking for input, valuing 
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their knowledge and opinions, and implementing the best ideas. This stratified the 

technologists in the higher education arena into a position of power. 

The Broadcasting Unit had a healthy exchange of information^ as well as a 

clarification of misinformation, between the administration and the employees, which in 

turn pulled people together to form a cohesive unit. This caused shifts in attitude and 

behavior. It aligned people and enabled them to cope with change by working together 

toward a common vision. The level of participation of the stakeholders was an indication 

of the intensity of the buy-in for both the technological and organizational change. If you 

could measure the stakeholder buy-in, you could predict the level the artifact will become 

embedded. 

In this study the academic support technologists who were valued tended to be 

motivated to produce. They were critical thinkers and thrived on problem solving. Or 

perhaps they were valued because they produced, were critical thinkers and solved 

problems. 

Resistance to Change 

When the academic support technologists perceived that the organizational 

changes had more disadvantages than benefits for themselves personally and 

professionally as well as to the organization, or that the administration did not have all 

the information needed to make a good decision, then change was resisted. This 

resistance to change was not necessarily a negative factor. It can act as a devil's advocate 

in determining the best decisions. 
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It is important for higher education administrators to contiimously monitor the 

soda! perceptions of the academic support technologists^ and keep them updated on the 

issues. Misunderstanding the purpose of the organizational change caused resistance, 

even when the intent was in the best interest of the individual and the organization. Often 

the managers of organizations were not aware of the misinterpretations of the 

information. Many times the information was misconstrued, because it was never 

communicated in full to the employees. Rumors and misinformation ran rampant in the 

Printing Unit, which lacked healthy dialog between the management and employees. 

Dispelling these misperceptions and educating the employee cost the administration time, 

money, and patience. The administrators in the Printing Unit did not discover the source 

of the misunderstandings; in fact, they were not even aware that there were any 

misunderstandings. If the administrators were fortunate enough to discover the source of 

the misunderstanding, they would have had to work swiftly to prevent the rumors from 

spreading further, becoming more destructive to the organization. 

Changing the Way in Which Work is Done 

Patterns of social behavior in an organization were changed because of 

technology. Organizational change required behavioral and skill modifications in the way 

that the work was done, and this was frightening even for the technologists who were 

used to technological change in their careers. When employees feared losing something 

of value, their morale was affected. 

The time spent on organizational change tended to be longer than anticipated. 

Because of the emotional turmoil involved in implementmg organizational change. 
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individual actors focused on their own agenda and self-interest as a survival mechanisms 

rather than on that of the organization as a whole. This resulted in political behavior of 

manipulation, coercion, and concealed attempts to influence others, particularly by those 

who had formal or informal power in the organization. 

Those actors who had a low tolerance for change displayed fear and anxiety, 

which wasted time and cost the organization money in the long run. It took the patience 

of a leader to dispel those fears and show support for the employees. 

When it was perceived by the employees that the organizational change was "too 

much too quickly," then the administration, which included the supervisory leaders of the 

Broadcasting Unit, had the power to influence the academic support technologists' 

attitudes and behavior to continue the implementation process. In reality it was "too much 

too soon" at times and then the Broadcasting Unit administration reassessed the pace and 

merit of the organizational change, and prioritized the changes. 

Restructuring in Higher Education 

Restructuring organizations has been an integral part of corporate culture in the 

United States since the mid-80s. No one in industry expects to retire from his first job; in 

fact, in the course of one's career in corporate America, most people retire after changing 

jobs six times. Twenty years later the phenomenon is finally catching up to the academic 

culture. 

The future of these "substitutable units" in higher education may be determined 

by the bottom line or it may be determined by the perceived value to the academic 
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stakeholders ofbeing worth the financial investment. The behavior and social perceptions 

of the academic support technologists may cause their demise or their success. 

It is important for higher education administrators to continuously monitor the 

social perceptions of the academic support technologists and keep them updated on the 

situation. Misunderstanding the purpose of the organizational change causes resistance, 

even if the intent is in the best interest of the individual and the organization. Often the 

managers of organizations are not aware of the misinterpretations of the information. 

Many times the information is misconstrued, because it was never communicated in Ml 

to the employees. Rumors and misinformation run rampant in organizations that lack 

healthy dialog between the management and employees. Dispelling these misperceptions 

and educating the employee costs the administration time, money, and patience. If the 

administrators are fortunate enough to discover the source of the misunderstanding, they 

must work swiftly to prevent the rumors from spreading further, becoming more 

destructive to the organization. 

Stratification 

Power and politics stratified individuals and organizations in this higher education 

study. Power was obtained both formally and informally. Individuals gained power by 

having specific expert knowledge of a technological artifact, since there was a shortage of 

expertise. Individuals gained power through the use of political means or by being close 

to the money. They lost it by dehumanizing academic support technologists. 
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Future Research 

Future research ideas can be adapted from the following: (1) revisiting Thomas' 

Power Process Theory; (2) deteraiining cultural and gender bias in the framing of 

technology; (3) examining professional associations for technology; (4) defining the 

teaching factory hybrid model; (5) exploring variable data as a research tool in higher 

education; (6) determining where the academic entrepreneurial perspective originates 

from within the institution; (7) developing a model of leadership response to higher 

education restructuring. 

Thomas' concepts, in which Propositions 3A, 3B, and 3C were based, gave no 

philosophical language for analysis in an organization. The concepts that the propositions 

were grounded on were pragmatic in nature and applied to the industrial culture, which 

created a theory gap. Future research should be based on exploring the development of 

more of the philosophical language of technology in Thomas' work as applied to higher 

education. 

The future research in the study of the framing of technology should be focused 

on cultural and gender bias. Another area for foture research could be the examination of 

professional associations for technology. Technical professional associations could help 

to standardize technology, aid in the accreditation of organizations, certify technical 

skills, and support technologists through their influence. If a high school student can 

create a Web site or anyone can make a color copy at a quick-print shop, how is 

technology elite and specialized? How can the technical professional association stratify 

the technologists so that he is valued? Technology buyers have EDUCAUSE as their 
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procurer, but v/hat do creators of technology and users of specific technical artifacts 

have? 

The teaching factory is a new hybrid model assimilating academics with the 

business of technological processes. A new teaching factory model needs to be formally 

defined in its purpose and its relationship to faculty and industry. Developing the 

university teaching factory model under the academic capitalism mandate would be a 

balancing act between public and private agendas. 

Since variable data is a cutting-edge topic that has not been explored in depth in 

industry or higher education, future research should be conducted on this attribute of 

digital printing. Higher education institutions could benefit from linking the areas of 

admissions, athletics, and alumni with variable data marketing collateral. The graphics 

industry could benefit from research exploring this rarely used feature of 

electrophotography. 

The commercialization of higher education cannot be explained completely by the 

resource dependency view found in academic capitalism. This entrepreneurial perspective 

appears to be coming from within the institution. Further investigation should be done in 

this area. 

A model of leadership response to layoff for individuals, managers, and the 

overall organization should be developed for higher education. What needs to be 

determined is how this model should differ from corporate and government models. 

And last, but not least, further investigation into the framing of technical artifacts 

in other organizations - higher education, industrial, and governmental - should be 
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explored to determine ways in which they are different and ways in wMcli they are the 

same. 

Recommendations for Practice 

The administrators wanting to embed a new technology into their organization 

should make commitments toward a future model of technological adoption. Briefly, 

their commitments should include: (1) customer service and education; (2) a technology 

shift plan; (3) financial support and access to discretionary funding; (4) managing and 

leading people well; (5) implementation and development of performance standards for 

academic support technologists; (6) higher education job description flexibility; (7) 

development of efficient project management production procedures; (8) having the 

options for low-risk or high-risk reorganization plans; (9) open communication with the 

other stakeholders; and (10) sensitivity to human and social costs of the technical 

embeddedness. 

Commitments toward a fiiture model of technological adoption should include 

customer service and customer education as the top priority. "The customer is always 

right, even if he is wrong." Educating the client often means "training for free and fixing 

for money." Train the customer on how the information should be delivered to the media 

production unit. Employees must be retrained on the process of working with the 

customers and making courtesy with customers a top priority. Several volunteer 

employees should work collaboratively with the administrator to draft and endorse a 

policy. 
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There must be a commitmeiit for a technology sMft. Employees must be retrained 

on Uae process of woridng with m existing technical artifact. Obsolete equipment must be 

replaced and software must be updated. If a technical artifact is replaced or someone 

leaves, new skills need to be developed. This is easier to accomplish in the non-union 

commercial sector where employees do not have protection to reject a manager's request 

in a non-union environment as they do in a higher education environment. Employees 

with potential and motivation should be trained to operate new technology, or new 

employees with expertise must be hired in their place. 

To successfully adopt a technical artifact, there must be a high degree of 

commitment for financial support or an innovative method of obtaining resources. Ideally 

administrators should commit to financially supporting the technology, the training, the 

maintenance and the upgrades. The administration should consider alternative means, 

such as leasing instead of buying, or having a collaborative effort with industry, so that 

expensive equipment owned by the corporation is housed in the higher education 

institution in exchange for providing facilities for industrial leaders. 

Discretionary money must be built into the unit budget to compensate for 

goodwill output. On occasion, if the administrator feels that he will lose a customer and 

for the sake of goodwill, he may decide to do the job again at no cost. However, the 

customer must pay for the first output. 

An administrator must commit to managing and leading people well. 

Administrators must commit to communicating to academic support technologists that 

they want them to succeed. A manager spends at least as much time managing people as 
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she does managing processes. Some times it is 80 percent people management versus 20 

percent processes. A hands-on manager must not lose sight of the value of working with 

the humans and not just the machines. 

The introduction of new technology, which proves to have substantial 

implementation requirements, requires a meticulous selection of high-quality academic 

support technologists with a high degree of user skill sets to successfully implement the 

technology. If hiring or transferring qualified employees is not an option, then selecting 

the appropriate employees for cross-training should be. 

An administrator must commit to developing and implementing performance 

standards. In higher education the Human Relations Department is not always 

cooperative in the cost-recovery systems. Measurements of what is satisfactory 

performance must be formalized on paper through policy. It may be that it is determined 

that satisfactory performance is meeting deadlines with no more than one redo per month. 

Five percent (100 hours) of the academic support technologist's job must be committed 

to the discretion of the unit manager as "to perform other duties as assigned." This covers 

technical change issues, such as learning new technical skills, if technology changes or if 

someone needs to be cross-trained. 

Administrators should commit to allowing flexibility in job descriptions for 

academic support technologists and communicating that commitment to them. Job titles 

do not always match the responsibilities of the academic support technologists, because 

in the bureaucratic environment of higher education, state job descriptions are difficult to 

revise because of lack of flexibility in the state system and existing rigid policies. When 
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job descriptions are written, they must be worded to account for some flexibility and 

vision of future technological change (i.e., do not mention a specific press to run, since 

technology may disappear in a few years). 

There must be commitment to develop efficient project management production 

procedures. If the workflow technology can be used to store a database of managed 

projects, then monthly production reports should be created with the digital data to be 

analyzed. 

Restructuring may be an option to streamline the unit. A commitment should be 

made that if reorganization plans must be implemented, then the purpose should be to 

strengthen the organization and create a greater potential for success. There should be a 

commitment to have two options available - a low risk and a high risk. The low risk is 

minor in cost and easy to implement. The high risk is a comprehensive plan. 

Summary 

The challenges of higher education - technological change and organizational 

change - are like dragons - somewhat unpredictable, mystical, altering everyone and 

everything in its path. Managing technology and the restructuring of the organization is 

like dancing with dragons. The adoption of a technical artifact in the academy is socially 

constructed and the intensity is increased during fiscally-challenging times. It is 

significant to comment on the consistent references to warlike terminology, such as "in 

the trenches," "battle," and "dodging the bullets" found in the responses from the actors. 

The verbiage sets the milieu for adopting technical artifacts in higher education being like 

a battle. 
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Success&l administrators and managers sooa recognize that meticulous strategic 

plans to change the stractures and processes of the organization are useless without the 

understanding of what a significant role culture plays in the implementation of the plan. 

Developing the mission and vision of the organization is only part of the plan. The 

integral component is identifying strategic values of the people working within the 

organization. , 

When the tightly coupled relationship between humans and machines is mentally 

deconstructed, the dynamics of the organization is exposed in its raw form. The 

interwoven system of organizational change and technological change is linked as well. 

Organizational change creates technological change, just as technological change creates 

organizational change. 

A technical innovation, such as streaming media, came with specific features and 

limitations. How humans decided to cope with the changes that occurred when new 

technology was introduced in the workplace forms the basis for the choices of revised 

procedures, implementation processes, and the management of the technology. 

Thomas' Power-Process Theory reflected the emerging patterns of expectations, 

history, and organizational conflict and power found in the micro-unit politics of the 

Broadcasting Unit. Examining the expectations of the actors, the timeline of the technical 

artifact from its arrival on the university campus to today's status, and the decision

making process, validated that how a technical artifact works is not as important as why it 

works that way. 
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Technology was not only socially constructed and economically constructed, but 

internal micro-politics was one of the strongest influences on any innovative technical 

artifact. The collaborative efforts of the academic support technologists and the 

administration at the University of Health Professions were the foundation for the success 

of the streaming technology. Introducing streaming technology to the University of 

Health Professions was a political decision based on a legislative mandate. It stratified the 

university, since it was one of the few substitutable units left in higher education. The 

implementation process and defining the problem that needed to be solved with 

technology was addressed in depth with the academic support technologists. The 

technical artifact demonstrated significant value to them and their clients. 

The process of valuing the academic support technologists led to meeting the goal 

of analog to digital well ahead of schedule. The relationship between the academic 

support technologists and their administrators was one of fostering cooperation leading to 

the successful implementation of the technical artifact. 

Politics had been successful in addressing the emerging embeddedness of 

streaming technology in this higher education unit. Crisis had provided the foundation for 

a risk-taking environment; however, healthy decision-making and open relationships had 

resulted in significant gains to the organization, the least of which was fmancial. 

Technology is often credited with advances in productivity and quality. The 

machine and its software are not as important as how humans manage and organize the 

technology and why it is valued. The operational procedures and technical processes, 

which are designed, implemented, and facilitated by technologists, create the 
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organizational culture. For a new model to be successM, the actors must buy-in to the 

cultural change and see value in it. 

Technology changes our society and our lives. The economic health of the United 

States is dependent on workers who are competent in technology. Informed decision

making in a democratic society is dependent on managere who are technologically 

literate. Knowing how to apply technology impacts the life of the American consumer. 

Administrators and technologists must beware of the apathy that comes with 

being overwhelmed by technology. It creates passive behavior and a feeling of lack of 

power. It makes people feel as though they have no choice but to adapt to the technology. 

The real fight is technological determinism; it is only a half-truth. When we are "dancing 

with dragons," we can take the lead. Humans shape technology through the social, 

economic, political, and technical factors of their culture. They are ultimately responsible 

for how science and technology shape their lives. 

Technology is prevalent in a culture based in contemporary civilization. Modem 

technology is at the dawn of its being. The understanding of how technical artifacts are 

socially constructed is not fiilly actualized in academia and society. 

The context of this study was twofold — the framing of technology during times 

of resource stress, organizational change, and technological change through the voices of 

the academic support technologists, and examining what drives two technical artifacts — 

electrophotographic and streaming media processes in higher education. These two case 

studies of in-house academic media production organizations offered a glimpse into the 

culture of higher education. Through the voices of the academic support technologists. 
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the study revealed their experiences, motivations, frustrations, values, and joys in 

working with these two technical artifacts in two public Research I public universities in 

the United States. The findings were significantly enlightening to the understanding of 

the social, economic, and political factors that frame technology in the academy. 

Social constructivism should be promoted as a significant research strategy in the 

scholarly study of technology, because technology is a methodological model for 

normative sciences. Constructivism, usually ignored and overshadowed by traditional 

approaches to understanding organizational behaviors, can be used to reveal the 

perceptions of the actors and their organizational life. There are no trends in the social 

construction mindset. The people construct the future by the decisions they make. An 

investigator interested in observing the social relationships between humans and 

machines should "return to the scene of the crime." An examination of the social 

perceptions of the stakeholders makes up the basis of understanding of whether a 

technical artifact will be embedded or not. It also gives clues as to the new social order 

that is created from the introduction of the technical artifact in an organization. 

This particular research focused on the emergence of streaming technology and 

digital printing technology in two in-house media production organizations located in 

American universities. The dynamic streaming technology has not yet been embedded in 

industry or higher education, but it is well on its way. Electrophotographic technology 

has been around much longer and is embedded in industry today, although not fully. It 

was not embedded in the organization in the case study. These two technical artifacts in 

higher education, as the focus of this dissertation, have been analyzed to determine how 
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they are intertwined with social, economic, and political decisions. In closing, technology 

and society shape each other, and the impact they have on each, other is most critical. 
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APPENDIX B: 

INFORMED CONSENT FORM A 

Dear 

I am a Ph.D. Candidate at the University of Arizona. I am conducting research to 
study the framing of electrophotographic technology during times of resource 
stress, organizational change, and technological change, and examining what 
drives a technical artifact in higher education. 

I am requesting your participation, which will involve a personal interview, which 
may be tape-recorded. The interview will take about one hour to conduct. There 
may also be a follow-up interview, which should take about five or 10 minutes, if 
I need clarification of any answer. 

Your participation in this study is voluntary. If you choose not to participate or to 
withdraw from the study at any time, there will be no penalty. It will not affect 
your job. The results of the research study may be published, but your name will 
not be used. 

If you have any questions concerning the research study, please call me at (480) 
727-1105. 

Sincerely, 

La Verne Abe Harris 
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APPENDIX C: 

INFORMED CONSENT FORM B 

Dear 

I  ama Ph .D. Candidate at the University of Arizona. I am conducting research to 
study the framing of streaming technology during times of resource stress, 
organizational change, and technological change, and examining what drives a 
technical artifact in higher education. 

I am requesting your participation, which will involve a personal interview, which 
may be tape-recorded. The interview will take about one hour to conduct. There 
may also be a follow-up interview, which should take about five or 10 minutes, if 
I need clarification of any answer. 

Your participation in this study is voluntary. If you choose not to participate or to 
withdraw from the study at any time, there will be no penalty. It will not affect 
your job. The results of the research study may be published, but your name will 
not be used. 

If you have any questions concerning the research study, please call me at (480) 
727-1105. 

Sincerely, 

La Verne Abe Harris 



218 

APPENDIX D: 

RESEARCH QUESTIONS 

1. How is the university utilizing the technical artifact? 

2. What was the strategy for adoption? 

3. What is an appropriate model for future adoption of a technical artifact at a Research 

I university? 

4. What is the relationship between the technical artifact and money brought into the 

university? 

5. Have there been organizational changes in the unit within the past two years? If so, 

how has this affected the use of the technical artifact? 

6. With the present higher education budgetary constraints, how do you see the future of 

the technical artifact? 

7. What can make the technical artifact succeed and what is the biggest problem 

preventing success? 

8. What role do academic support technologists play in the adoption of a technical 

artifact? 

9. What role should the academic support technologists play? 
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APPENDIX E: 
PEESIBENT CROW E-MAIL 

May 16,2003 

Ms. Darcy Olsen 
President & CEO 
Goldwater Institute 
500 E Coronado ^ 
Phoenix AZ 85004 

Dear Ms. Olsen; 

On May 12, 2003 the Goldwater Institute released a report entitled "Does Spending on 
Higher Education Drive Economic Growth? 20 Years of Evidence Reviewed." On the 
surface, this report would seem to be designed to initiate the meaningful process of 
debate regarding investment strategy for higher education in the State of Arizona. This is 
a debate that is welcomed. We need to discuss the strategy, means, and logic by which 
investment in higher education will be made. 

It certainly escapes no one that there are alternative models for the funding of higher 
education. These altemative models need to be thought through very carefully, and I 
believe that ASU has taken the first step by suggesting that we need to move from an 
agency model to an enterprise model of investment. The enterprise model does not imply 
any public investment in higher education; it means investment in higher education from 
multiple sources with an expectation of a measurable return. The measurement of return 
on investment in higher education in general is something that a range of groups have 
explored. The measurement of retum on investment in higher education related to 
research is more clearly well known. 

Unfortunately, the Goldwater Institute report does not enable engagement in meaningful 
debate; in fact, it hinders such debate. Let me be clear: debate is something that is 
warmly welcomed, and, I will say again, it is something that is needed. 

The Goldwater Institute study suggests that there is no statistically significant impact of 
higher education on states' economic growth. Unfortunately, although this study's 
primary question is certainly important, the study's research methods, data 
interpretations, and, thus, its conclusions are badly flawed and therefore are of no value 
to a meaningful debate. The methodology is riddled with problems and introduces 
numerous statistical biases and incorrect, illogical assumptions. Thus, reliable statistical 
inferences cannot be drawn from this study. 
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The report was analyzed by eight senior PI1.D. economists and public policy analysts with 
more than 175 years of collective experience conducting research and analyses of public 
fmance, econometrics, macroeconomics, public policy and business trends. They were 
asked to independently and carefully review the report, determine its adherence to 
accepted methodological practice and provide an analysis of its strengths and 
weaknesses. These reviewers worked without guidance or political agenda. In effect, 
they considered the report as they would the work of a graduate student or a colleague 
submitting a research paper to an academic publication. The reviewers were unanimous 
in deeming the report to have absolutely no credibility for the following reasons: 

• The statistical model used in the report is mis-specified, and therefore cannot he 
used to draw any defensible conclusions. The report omits key variables, 
incorrectly treats its pooled cross-section/time-series data, and misinterprets the 
results of its statistical analysis in a way which renders them irrelevant, among other 
very serious problems. Put simply, the model contains fatal flaws. 

• The methodology used in the report incorrectly assumes that all states 
currently have the same base level of economic development—that Alaska is 
the same as Arizona which is the same as Califomia. (The model does not 
control for important, fixed effects.) 

• The report assumes that state appropriations for higher education provide the 
only influence over economic growth. No single variable, including state 
appropriations on higher education, could possibly be the sole determinant of 
gross state product. However, this fundamentally flawed assumption is the 
basis for the statistical model in the Goldwater Institute report. By omitting 
key variables in the model that are well known to have a profound effect on 
gross state product—such as differences among state demographics, industry 
structures, or national economic cycles—the study creates biased, invalid 
results. 

• The report's analysis of regression results focused on the first year coefficient 
of educational expenditures, whereas proper statistical inference would 
require summing the coefficients on all the lagged educational expenditure 
coefficients reported in the study (all five years worth). Correct analysis 
should also require more than five lagged variables to capture impacts over a 
longer run. However, had the author correctly used his flawed estimates, he 
would have foimd that the estimated effect of state appropriations on GSP was 
actually positive in all three models. No policy conclusion should be reached 
based on a study exhibiting such severe errors. 

• The data are grossly misinterpreted throughout the report and show the 
author's arguments to be inconsistent and fundamentally flawed. 

• In addition to his complete mis-specification of the model of causes of gross 
state product, the author even misinterprets his own results. His use of a key 
statistical indicator of explanatory power—the R-squared value—is 
meaningless because of the problems mentioned above. But, he nevertheless 
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rests Ms case on this very statistic. He also misunderstands the meaning of Ms 
"reverse" analysis with state expenditures as the dependent variable and gross 
state product as the independent variable. Correct interpretation of these 
interactions requires a simultaneous analysis that wasn't iised in the study. 
The author cites a "2002 report on fiscal year 1998 and 1999 data" that shows 
Arizona's universities creating more than 89,000 jobs. He then indicates that, 
based on FY97 data, only one-quarter of those jobs are held by people who 
live in our state (inferring that the rest of the jobs the universities created 
somehow vanished into other states). But two pages later, the report indicates 
something entirely different—that the universities did, in fact, contribute 
89,000 jobs in Arizona during 1998-1999 and the universities themselves 
employed 22,000 who live and work in state (22,000 is about one-quarter of 
89,000). Such an elementary omission and contradiction of fundamental data 
seriously understates the economic impact that is the very subject of the study 
and calls into question the author's ability to undertake credible analysis. 

• The study lacks the most basic foundations of credible economic research. 
The study uses state appropriations to higher education—the public funding 
that is provided by the state to its universities—rather than higher education 
expenditures, as the key input. But appropriations don't stimulate an 
economy, expenditures do. Economists also know that the primary effects of 
higher education investments on gross state product are not observable until 
years after the appropriations have been spent, when the students, now 
educated and contributing more to the economy, are in the workforce earning 
incomes, creating products, and building new businesses. The author claims 
to be testing a model of economic growth, yet it is well known that current 
year investments in higher education have no significant effects on current 
year economic growth. 

• Additionally, the study provides a section entitled "Corroboration by Other 
Studies." This section cites only two published articles in the same 1993 
journal {two, ten-year-old articles). This violates any acceptable standard used 
for "corroboration" of research results, and, the author ignores a large body of 
literature that does suggest that the benefits of university research are 
geographically localized, including work cited in the Bania et. al. article he 
uses to corroborate his own analysis. 

The study violates assumptions and techniques required for a valid analysis. It is rife 
with the kind of misinterpretations and procedural errors that would not be acceptable 
even for a first-year student studying regression analysis. Thus, the Goldwater report is 
not "research" by any stretch and should not be used for decision making. Any credible 
economic magazine or journal would instantly reject it. 
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However, very understandable, solid, and defensible studies on the economic impact of 
higher education and its effect on state economic well-being are readily available. Some 
of the better known ones include: 

• Clusters of Innovation: Regional Foundations of U.S. Competitiveness, Michael E. 
Porter, Harvard University, Monitor Group, Council on Competitiveness, October 

• "Universities in Local Innovation Systems," Attila Varga, in Regional Innovation, 
Knowledge and Global Change, Zoltan J. Acs ed., Science, Technology and the 
International Political Economy Series, John de la Mothe ed., Pinter, London, 2000. 

• "Accounting for Differences in Aggregate State Productivity," in Regional Science 
and Urban Economics. Amsterdam, Nov. 1992. Gerald A. Carlino and Richard Voith. 

• Reaping the Benefits: Defining the Public and Private Value of Going to College, 
Institute for Higher Education Policy, March 1998. 

• "Accounting for the Social and Non-Market Benefits of Education," Robert Haveman 
and Barbara Wolfe, in The Contribution of Human and Social Capital to Sustained 
Economic Growth and Well-Being, John F. Helliwell ed. OECD/Human Resources 
Development Canada, 2001. An article based largely on this report is also available: 
http://www.milkeninstitute.org/publications/review/2003_6/84-90mrl8.pdf 

Meaningful debate requires hard work, expertise, direct engagement, analytical 
awareness and thorough, clear-eyed consideration of the facts. Because of the numerous 
flaws in this poorly constructed report, important debate and clear policy choices are 
unfortunately muddled. 

We would be glad to sit down to review our analysis, but more importantly, we look 
forward to engaging in substantive discussion. 

2001. 

Sincerely, 

Michael M. Crow 
President 

MMC:lv 
/c 
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APPENDIX F: 

SLAUGHTER SPEECH 

http://astro.temple.edu/~iiieziaiii/templetodav/Slaughter.html 

Please Note: 

"In placing presentations from the December 1998 Survive or TMve conference 

on this Web site, Temple University has attempted to accurately transcribe the speaker's 

statements. Temple is not aware of any errors in transcription and, if any are discovered, 

asks that they are brought to the attention of rtraore@unix.temple.edu for immediate 

correction." 

Transcription of tape of talk by Sheila Slaughter, December 3,1998 at Temple 

University Sheila Slaughter, Professor of Higher Education at the University of Arizona, 

has written on a variety of cutting-edge issues facing higher education, including 

intellectual property and technology. Her book. Academic Capitalism, discusses the shift 

of federal funding from basic to applied research, and the effect of that shift on the nature 

of faculty work and academic priorities. Her presentation will report on further research 

in this area and on its significance for all university faculty - not just those in the 

sciences. 

Academic Capitalism: 
Moving Toward Market in the Sciences, the Arts, and Professional Schools 

Thank you. I am pleased to be here today. I am going to talk about something 

somewhat different than the other speakers have spoken about. I am going to talk about 

public research universities and focus on research and how that shapes our mission, and 

what we do and what it will look like in the future for us. I will build on many of the 
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points made by other speakers, but differ a little bit. So Bill said we were in an anti-state 

mode. I would argue that we're not really in an anti-state mode. We're just switching what 

we use state money for, from things that are perceived as public welfare functions, (and 

education, fortunately or unfortunately, is often one of them) to things that are better 

defined as a production function or a market orientation. So we're moving our public 

money, so that it is closer to the market in an effort to enhance American 

competitiveness. This is pervading the research arena and higher education. That's sort of 

what I am going to talk about right now. 

Basically, I think it is possible to make a powerful case that science and 

technology in the United States have moved from Cold War to a competitiveness regime. 

Higher Education has ceased to be a policy arena in its own right and instead has become 

a subset of economic policy. I see the changes precipitated by structural changes in the 

political economy in the United States that resulted in a new political coalition in 

Congress, in the U.S. Congress, one that shaped really powerful and far-reaching 

competitiveness legislation in the 1980s and continues to shape it now. And I think what 

we need to remember always is the public monies we get in higher education are the 

result of political coalitions, they just dont come to us because we are good or wonderful 

and the like, as much as we would like to believe that. So my working assumption is that 

the political, economic coalition of Cold War years brought stability to what we see as 

basic science, the basic science machine that went from the immediate post-war era until 

about the 1980s. And now we're in a different period and dealing with different problems. 
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The major destabilizing events were the end of the Cold War, the rise of the 

Pacific Rim and the possibilities presented by intellectual property in an age of hyper 

capitalism and the possibility of profit in services as well. What happens is many sets of 

institutions, not only higher education but corporations as well, could see the 

organizational utility of a competitiveness policy in a destabilized global environment. 

Before these destabilizing events the United States had two distinct and relatively 

stable policy coalitions with regard to research. These were the military industrial 

academic complex and the medical industrial academic complex. And the military 

industrial academic complex is the mission agencies - the Department of Defense, the 

Department of Energy, the National Aeronautic and Space Administration, Aerospace 

and generally the defense industries and its suppliers and contractors. The medical 

industrial academic coalition was the National Institutes of Health, and physicians and 

the pharmaceutical companies and non-profit health care organizations. 

What certain ways to research universities, was that in the military industrial 

academic coalition, there was a major move toward diversification on the part of 

corporations. In other words they moved to manufacturing more than one product. They 

moved toward high technology and related products. Many defense firms left the defense 

industry, for example. Ford and Honeywell. Those that stayed became much more highly 

concentrated, but fewer and Martin Marietta merger is an example. In the 1990s only five 

got 60% or more of their business from DOD primes. What that meant was corporations 

generally were less dependent on the military and more eager for high technology 

strategies that enabled them to compete in a global marketplace. 
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There was a similar series of developments that happened in medicine. The 1970s, 

most medicine was located in non-profit hospitals and physicians associations were 

dominant players in the policy arena. Insurance was even non-profit as hard as that is to 

remember. Blue Cross and Blue Shield were non-profit organizations until I think the 

early 1980s. By the mid-1980s this had changed so dramatically that 82% of health care 

delivery was managed. The owners of most health care maintenance organizations were 

insurance companies. Insurance companies and the health maintenance organizations had 

major interests in biotechnology and drugs because that lowered the cost of labor 

intensive service. The major pharmaceuticals had major interests in biotechnology, as did 

agriculture in chemistry. What you get is a convergence of interests aroimd making 

intellectual property and commodity out of biotechnology and medical products in a way 

that simply was not the case anymore. So that whole lobby and coalition changes and 

moves toward high technology strategies. What you have is these two joining together to 

form a competitiveness coalition, whose aims were to win control of the global markets 

through privatization and commodification of intellectual property, and to establish 

government subsidies for high technology and producer service industries, and to move 

R&D, including university R&D, toward commercial science and technology. These 

coalitions were very successful in Congress. In the 80s there were over a dozen pieces of 

legislation passed ranging from the B. Dole act in 1980, which allowed universities to 

own intellectual property through the National Cooperative Research Act, which allowed 

relaxation of anti-trust laws so universities could come together to work across industries 
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in an enterprise and do research, as for example, in the semi-tech arrangement in the 

microelectronics industry. 

And finally in the general agreement oa tariff and trades which was sort of a 

global intellectual property protection strategy. And around the coalition except for 

NAFTA, 70% or more of both houses voted for the legislation. We're talking about the 

period from 1980 - 1994. ; 

I must stress that the legislation is only one aspect of the rulemaking structures 

that shape competitiveness for R&D policies. Other legal structures that are important to 

creating a climate that promotes competitiveness are administrative interpretations of new 

laws, rulings by administrative law judges and litigation in the civil courts. For example, 

the Internal Revenue Service does not tax universities royalty income creating a strong 

incentive for universities to encourage patenting and copyrighting. They don't tax as long 

as you plow back into the research arena in the university. In 1980, in Chakravarti vs. 

Diamond the Supreme Court ruled that living organisms were patentable. In the same 

year, the Patent and Trademarks Office issued the Cohen-Boyer patent on RDNA to 

Stanford. In 1988 the Patent and Trademarks Office issued Harvard a patent on the 

transgenic mouse later globally marketed as "Uncle Mouse" by Dupont, a research tool. 

In 1990, the California Supreme Court ruled that a patient did not have property right in 

their own body parts after they were used by researchers to develop a commercial 

important cell line. So we have these rule-making modalities other than legislation and 

they are acting with the new statutes I described to create a dense administrative legal 

infrastructure for this new competitiveness policy. What happened then was that the 
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competitiveness coaiition changed the climate and allowed public and non-profit entities 

whether universities or govemment agencies, or non-profit research institutes to enter the 

market. 

And it changed our common sense understanding of what is public and what is 

private. Institutions still labeled public and non-profit were able to patent and profit fi-om 

discoveries made by their professional employees. Simultaneously, private profit-making 

organizations were able to make alienable areas of public life previously held by the 

community as a whole, scientific knowledge, databases, technology, strains and 

properties of plants, even living animals and fragments of human beings. Historically, 

this shift in ownership rights is on a scale with the enclosures of communal property by 

large landholders in Great Britain and Latin America with the onset of market economies. 

Competitiveness legislation made possible the fluid movement of commodities 

and capital among private and non-profit and public institutions and academe fluidity 

gave rise to new organizational forms, arms lengths agencies run by universities to handle 

profit making activities, for-profit corporations created with non-profit and state funds 

collaborative research agreements that were fiinded by university govemment corporate 

contributions and which a variety of arrangements could be made about ownership of 

intellectual property and disposition of profits. These changes in academic organizations 

complemented changes in corporate structures facilitating academic interaction with 

corporations pursuing nexus of contract strategies. These changes integrated the state into 

the production process more directly than before, to some degree rendering problematic 

distinctions between the state and the economy. 
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Altogether competitiveness R&D policies created the possibility of a novel 

techno-science regime distinct from Cold War techno-science, although siimiitaneous and 

overlapping. This was more developed by President Bush who began moving things into 

the Department of Commerce and the Advanced Technology Program and the National 

Institutes of Standards and Technology and moving it away from the arena of science. 

And then President Clinton began explicitly and openly promoting a civilian technology 

policy. He wanted to see science as he said in his position paper not as Vanover Bush 

once said "the endless frontier," instead, Clinton proposed science - the endless resource. 

This is all moving along a pace and along comes the Republican revolution in 1994 and 

1995 where we have a much more conservative body of legislators who pulled back from 

a civilian technology policy. They were against industrial policy and also against 

corporate welfare, which most Democrats came to sort of embrace momentarily as well. 

But even as they did this. Newt Gingrich began appointing a national science policy 

study, which just came out. He said, "Give me a vision for the future and we will fimd it." 

Gingrich started to argue that Vanover Bush model of research, which was a simple 

model, a linear model becomes the mantra of this committee that did not deal adequately 

with the complexities of present research was no longer appropriate for science policy for 

the United States or the new millennium. So even though you had conservative 

Republicans now on the House Science committee, which was the major player in the 

mid-90s, they were open to new sorts of things. And to instill a competitive legislation 

they had ideological problems with it but they were still in timed to it because they were 

afraid that the United States would not be able to compete in global markets. And also 
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because many of their major donors wanted to continue having the cost of their research 

socialized - the large corporations engaged in multinational and global competition. And 

so they sponsored a study by the Congressional Research Service, which reviewed the 

major reports, which dealt with research in the past decade. And it starts in 1991 and it 

ends in 1997. Because I am running out of time and want to make a few more points, I 

am going to give you the quick and dirty on this. 

Basically, these reports, and they include the Academy of Complex which means 

the National Academy of Science, the National Research Council, the National Academy 

of Engineer, the AAAS and the National Institute of Medicine so it's sort of the 

mainstream spokesperson for science. These organizations - they move into a conception 

of science - and the quickest way to summarize it is from the Grants Report, which 

argues not for basic science as we once knew it, as many people in universities still think 

about it, but they pushed very strongly for a concept of basic technology. Basic 

technology means you can still be creative and interesting and so on and so forth, but you 

are much more closely coupled to use in the end. In fact, Branscombe argued that that is 

really what the mission agencies have always done and we just mislabeled it largely for 

ideological reasons with which I agree by the way. And because to preserve a division of 

labor inherent in the way we did science, divvied it up between the national labs, industry 

and universities. And so Branscombe pushed very heavily for this concept of basic 

technology, and very shortly thereafter Donald Stokes wrote a wonderful book called 

"Pasteur's Quadrant," which again said that the linear model of Vanover Bush is too 

simple. It doesn't capture what we do. 
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It's not appropriate for having a science more closely coupied to use and that 

builds on synthesis of existing work as well as discovery. And he argued that the big 

mistake that the physical sciences had made was not following the NIH model, which 

was science for use model. And he said that if we looked at it historically, what we saw 

was; there was Pasteur's quadrant, which was what he called again, basic science for use; 

and there was Edison's quadrant, which was applied; and there was Boor's quadrant 

which is what we take to be basic research and nuclear physics and the like; and then 

there was a fourth quadrant where all of these interacted and sometimes technology 

provided direction for basic science and the like. And so he argued for forgetting this 

arbitrary division and instead moving toward basic science for use. The National Science 

Policy study, which just came out, doesn't really come down one way or another; it's a 

holding document. It says it's going to do more basic but it's going to be basic for use and 

so on and so forth. 

So the ideological impasses hasn't resolved but the policy thrust is all for this sort 

of work, confirming the sort of past 20 years of the policy drift. What does this mean for 

research universities? I think what it means is that research universities will, especially 

public research universities, because we are so dependent on extemal funds at this point, 

will take over the fimctions of industrial laboratories like the IBM, and the Bell Labs and 

the like. And I think that's already happening. And university, industry, government 

partnerships will become the central vehicle for grants and contracts increasingly 

displacing the principal investigator, individual investigator system. But there's a caveat 

in this. All these reports are clear that not all universities will do this. The primary 



232 

fiinction of research universities is graduate educations not research money. And so there 

is a sort of notion that there will be a shrinkage or a fewer number at the top who are 

going to be doing this sort of industrial lab, university, government partnerships and 

indeed, many people are starting to argue that universities shouldn't hold intellectual 

property and patents anymore and instead should work in these teams. This will be 

industry led research with lots of room for us to do our work. It's not going to be like 

direct contract work, so it's not applied like we thought of but it's the high risk sort of 

research that corporations do not want to fund anymore and would like us to do. It will be 

tied into regional development partnerships in which several states play a key role, and it 

will be aimed to high-tech, mid-size and small corporations that service very large 

corporations through nexus of contract strategies and are often brought up by them. The 

large corporations that develop this are usually players in the global market. I think 

maybe the most profound implications of this sort of redefinition of science is that within 

the universities basic technology and basic science for use become the most highly 

valued research. This means that non-useful knowledge, knowledge that's attached to 

social welfare functions of the state, for example, education, or as not seen as productive 

like the arts and the humanities and some social sciences and perhaps some professional 

schools, are not important and ultimately that justifies a heavier teaching load in these 

areas. Since these fields now have loads comparable to the physical sciences and 

engineering because they too do basic research but if we don't have basic research, if we 

only have basic research for use or basic technology then all these other areas become 

much more peripheral. I think this vision of basic knowledge for use also delegitimizes 
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universities as a place for social criticism and dissent. Certainly it privilegizes fields that 

are still heavily male dominated and it endorses a neoiiberal conception of the economy. 

Finally it's very problematic for public research universities with large numbers of 

undergraduates because most students are not in these fields. 

Thank you! 
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