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ABSTRACT

During the last decade and a half, American higher education has invested about $70 Billion in information technology goods and services, as much as $20 Billion of which has gone to the support of teaching and learning. But despite the size of this investment in instructional technology, numerous examples of innovative and successful instructional applications, and a growing comfort level with technology among both faculty and students, instructional technology has not been widely adopted by faculty, nor has it become deeply integrated into the curriculum. By some estimates, no more than five percent of faculty utilize information technology in their teaching as anything more than a "high tech" substitute for blackboard and chalk, overhead projectors, and photocopied handouts. Promising innovations rarely propagate beyond the innovators themselves. This paper examines the broad range of factors that underlie the failure of instructional technology to penetrate the curriculum more widely than it has. Particular attention is paid to the social barriers that impede the diffusion and adoption of promising innovations in instructional technology, and to the unintended manner in which well-meaning efforts to support the development and diffusion of instructional technology by IT support organizations and technology vendors have frequently undermined adoption by mainstream faculty. 



INTRODUCTION

The advent of digital computers on college campuses more than three decades ago brought with it a growing belief that this new technology would soon produce fundamental changes in the practice, if not the very nature, of teaching and learning in American higher education. It would foster a revolution where learning would be paced to a student's needs and abilities, where faculty would act as mentors rather than "talking heads" at the front of an auditorium, where learning would take place through exploration and discovery, and where universal educational access, transcending barriers of time and space, would become the norm. This vision of a pedagogical utopia has been in circulation for at least three decades, enjoying a sort of perpetual imminence that renews itself with each passing generation of technology. 

This vision has also helped to spur an enormous investment in information technology by American higher education. During the last decade and a half, the total outlay for computer-related goods and services in higher education has amounted to almost $70 billion (1). As much as $20 billion of this amount has gone toward the support of teaching and learning: for hardware, software and wiring to support PC-based teaching laboratories and student "clusters," for classroom and residence hall networking, for individual and institutional purchases of computers used in teaching and learning, and so on. In 1994 alone, American colleges and universities will spend more than $6 billion for information technology goods and services, of which roughly $1 billion will go to support the instructional mission. Given just over 15,000,000 in projected enrollments for Fall 1994 (NCES 1993), this translates into about $400 per student in overall technology expenditures annually, and about $115 per student in educational technology support. The amounts are impressive, especially in light of the financial concerns that higher education has had to face in recent years. 

But there's a problem. Despite massive technology expenditures over the last decade or so, the widespread availability of substantial computing power at increasingly reasonable prices, and a growing "comfort level" with this technology among college and university faculty, information technology is not being integrated into the teaching and learning process nearly as much as people have regularly predicted since it arrived on the educational scene three or four decades ago. There are many isolated pockets of successful technology implementations. But it is an unfortunate fact that these individual successes, as important and as encouraging as they might be, have been slow to propagate beyond their initiators; and they have by no means brought about the technologically inspired revolution in teaching and learning so long anticipated by instructional technology advocates. 

The data are scattered and often anecdotal, but some current estimates suggest that information technology may be integrated into no more than five percent of the courses being taught today, even in schools where there is relatively strong support for its use (Willut 1994). In a very real sense, information technology has failed to penetrate the curriculum, whether in terms of the breadth of utilization (i.e., the proportion of departments and courses in which it is used, the proportion of faculty using it as part of the instructional process, or the proportion of students being exposed to its use), or in terms of the depth at which technology is integrated into individual courses and into the curriculum as a whole. The difficulty does not lie in a shortage of innovative models for the use of technology to enhance teaching and learning. To the contrary, we could cite many instances of just such applications of information technology (see Morris et al 1993). The problem is that only a very small proportion of faculty are actively developing or using such applications, and that once developed, they rarely find their way beyond the individuals or teams whose innovative efforts brought them into existence in the first place. The vast majority never reach more than a tiny handful of "mainstream" teaching faculty. 

Given the size of our investment in instructional technology since 1980, and more than 15 years of accumulated experience in instructional computing, it seems reasonable to ask why we have gotten no farther than we have toward the "revolution" in teaching and learning so confidently predicted over the years. Why aren't more faculty using information technology as an integral part of their teaching, and why is most of the usage that we do see today more logistical in nature than anything else? 

SOURCES OF THE PROBLEM

Data on faculty computer use in higher education suggest that the relatively low rates of instructional technology penetration can be attributed neither to faculty discomfort with technology in general, nor to a lack of confidence with its potential benefits to teaching and learning. 

In the first place, faculty ownership and use of information technology is unexpectedly high. On a national basis, averaged across two-year and four-year colleges and universities, almost half of U.S. faculty have a personal computer at their disposal, according to a recent USC survey (Green and Eastman 1994). Not unexpectedly, the ownership rate is even higher when we limit the sample to universities: as much as 67 percent among private university faculty (Green and Eastman 1994), and slightly more than 70 percent within the University of California system (Shanks 1993). Combined with institutionally owned personal computers and workstations at faculty disposal, access to desktop computing is almost universal in the major research universities, and probably not far behind elsewhere. 

Usage rates are also high. The University of California survey found that 95 percent of U.C. faculty regularly use word processing software, that 93 percent use computers in support of their research, and that 88 percent use a computer for help in class preparation (Shanks 1993). While these figures are probably higher than they would be if averaged across all types of institutions, they suggest that usage rates should fall well above 50 percent at almost any type of college or university today. 

The USC survey also points to fairly widespread faculty agreement with the proposition that information technology can enhance the quality of teaching and learning. Some 85 percent of the academic computing directors responding to the survey agreed with the assertion that faculty at their institution believed that technology could "enhance their classes and student learning" (Green and Eastman 1994:43). 

The instructional technology problem, in other words, is not simply a matter of technology being unavailable to faculty. It is not attributable to faculty discomfort with the technology itself, nor to faculty disenchantment with the potential benefits of information technology to instruction. In fact, the best evidence we have available today suggests that desktop computing is being widely used by faculty and, more importantly, that it is being used in support of teaching. The problem is that this support is for the most part logistical in nature: preparation of lecture notes, handouts, overhead transparencies, and other types of printed and display material that substitute for the products of yesterday's blackboard and typewriter technologies. Such usage may enhance faculty productivity, and it may even help student learning (by substituting neatly printed transparencies for blackboard scribbles, if nothing else); but it does little or nothing to exploit the real value of the technology as an aid to illustration and explanation, as a tool that can assist in analysis and synthesis of information, as an aid to visualization, as a means of access to sources of information that might otherwise be unavailable, and as a vehicle to enable and encourage active, exploratory learning on the part of the student. The technology is being used logistically, in other words, but it is only occasionally being utilized as a medium of delivery, and to even a lesser extent do we find it deeply woven into the actual fabric of instruction. 

There is no shortage of culprits to be found once we start looking into the reasons behind today's limited use of instructional technology. Some of these may already be familiar, others not so widely recognized. 

Equipment and Facilities:

There are serious shortages of the types of equipment and facilities needed to provide students with hands-on access to software that an instructor may want them to use in a course. For example, the number of PCs and workstations available today in college teaching laboratories and publicly accessible clusters is sufficient to support an average of no more than one three-hour computer assisted lab session per student each term, and probably much less (2). Moreover, much of the hardware in place today is marginal or obsolete by current standards, able to support neither the operating systems commonly used today, nor the applications being written for them. 

Institutional Support:

Institutional support for the development and use of instructional technology is a critical prerequisite to widespread adoption. Unfortunately, such support is too often absent, or is assigned a low priority in the academic scheme of things. An array of statistics from the recent USC survey paint a depressing picture. Among more than 1000 colleges and universities surveyed in 1993, for example (Green and Eastman 1994:12): 

· 53% have no support for faculty developing instructional software 

· 65% have no formal projects for developing instructional software 

· 71% have no formal plan for integrating computers into the curriculum 

· 86% have no policy of rewarding faculty for developing courseware 

· 86% have no royalty sharing program for faculty-developed courseware 

Most telling of all, perhaps, is the overall finding that about one-third of chief academic officers have no involvement with instructional technology on campus. Among universities, the figure is more on the order of 50 percent (Green and Eastman 1994:29). 

Unrealistic Expectations:

Unrealistic expectations about the development, dissemination and use of instructional technology can have disastrous consequences for its adoption, especially when these expectations come face to face with the realities of time, money, and skills required for software development, the impact of accelerating technological change, and the difficulty of persuading faculty to incorporate technology into their teaching. For example, bringing even a relatively simple instructional application to the degree of completeness and stability necessary for broader dissemination can require at least three years of development and testing (3). Ehrmann and Kumar (1994) have pointed out that for most instructional applications the elapsed time from initiation of development to successful distribution has typically ranged from five to more than ten years. There has also been a failure to appreciate the impact that fast-paced changes in information technology have had upon the longevity of necessary skills, the cost of upgrading hardware and software, and even the design and implementation process itself. In the three or more years it may take to get a piece of instructional software developed and out the door, we may have seen two generations of hardware work their way through the personal computer market, one or two new operating system releases, and anywhere from one to three "refresh cycles" for popular software tools. 

Human Factors:

Granted the significance of each of the factors already cited, I would argue nevertheless that one of the most basic reasons underlying the limited use of instructional technology is our failure to recognize and deal with the social and psychological dimensions of technological innovation and diffusion: the constellations of academic and professional goals, interests, and needs, technology interests, patterns of work, sources of support, social networks, etc., that play a determining role in faculty willingness to adopt and utilize technology in the classroom. The model that we have most commonly used for supporting the development of instructional technology - with its focus on technical support for technically "literate" faculty who often have strong track records of success in this area - may be well suited to the characteristics and needs of technologists, of technically inclined faculty innovators, and even technology vendors. But it is ill- adapted to the interests and needs of mainstream instructional faculty, whose concerns lie more with the teaching, research, and administrative tasks they have to address than with technologies that, at best, may assist in addressing them. The mismatch, in fact, may be so great in many circumstances as to alienate mainstream faculty from the more technically inclined early adopters, opening a gap between the two so great as to reduce or eliminate the likelihood of mainstream faculty actually adopting instructional technology for their own classroom use. 

We seem to have reached the point of instructional technology "saturation" insofar as the "early adopters" among our faculty are concerned. Most of the growth in instructional technology that we saw during the 1980s was the expansion that brought us to this point. But early adopters represent only about 15 percent of any given population (Rogers 1981), and even saturation within this relatively small segment still leaves us far short of success. If this is the case, then we need to ask why the process has stalled at this particular point in the adoption cycle and, more importantly, what might be done to get it moving again. 

THE TECHNOLOGY ADOPTION LIFE CYCLE

We can describe the process that underlies the adoption and use of information technology in the classroom in terms of a classical diffusion model. In this case the innovation is the incorporation of information technology into the instructional process. The anticipated benefits of that innovation can range from simple increases in the quality and production efficiency of course materials, to wholesale enhancement of the quality of teaching and learning. Like any diffusion process, it takes place in a social context, where it depends upon the knowledge and beliefs of the society's members (academic "culture," in this case), the structure of the social networks involved, and the patterns of network-based communication that its members follow. It takes place over a period of time through a process characterized by a slow initial rate of adoption, followed by a "take-off" period (if the innovation is successful), and ending with a diminishing rate of new adoptions and a plateau in acceptance and use. The distribution of new adopters by time should be approximately normal (Rogers 1983: 243-245). 
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Individuals who adopt an innovation at different points in the diffusion process will differ from one another in terms of a series of social and psychological characteristics that underlie their willingness to accept and adapt to changes attendant upon the innovation, and which determine their attitude toward earlier adopters, as well as their ability to influence those who follow after them. Rogers and others generally recognize five distinct categories of adopters distributed along this continuum, including innovators, early adopters, early majority, late majority, and laggards (see Figure 1). 

In adapting these ideas to the specific context of high technology markets, Moore (1991) defines the five adopter groups in terms that have great appeal for an understanding of the instructional technology "market." Selling the concept of instructional technology to potential faculty adopters, whether from the viewpoint of an internal change agent or an external vendor, is much like marketing any innovative application of technology; and Moore's extension of the diffusion model carries over to the area of instructional technology with little difficulty. He divides technology markets into three stages: an early market consisting of innovators and early adopters, a mainstream market consisting of the early and late majority, and a late market that encompasses the so-called "laggards." The early and late markets each represent about 16 percent of the total population; the mainstream accounts for the remaining 68 percent. Paraphrasing and expanding somewhat on Moore (1991:29ff), we can characterize the adoption categories as follows: 

Innovators:

This two to three percent of the population includes the "techies:" experimentalists who latch onto new technology as soon as it appears. Their interest lies more with the technology itself than with its application to significant problems. They know the details of all the new hardware and software; and they are a significant resource for vendors who need to test a new product. Innovators are often broadly connected, and they form communities of shared interest that span both disciplines and institutions. 

Early Adopters: 

These are the "visionaries," making up a little over 10 percent of the adopter population. Early adopters blend an interest in technology with a concern for significant professional problems and tasks. They look for the breakthroughs in instructional methods or learning effectiveness that new applications of technology enable. They explore new technologies for their potential to bring about major improvements through qualitative, discontinuous change. They are risk-takers, and are not averse to occasional failure. They often favor a tightly focused project orientation in their work. Like the innovators, they are broadly connected within the academic community, with good links to "innovators," and with strong cross- disciplinary interests and ties. They are often quite self-sufficient from a technical standpoint, either through their own skills, or through resources mustered through personal networks. 

Early majority:

These are the "pragmatists" who make up the first half of the mainstream. Although fairly comfortable with technology in general, their focus is on the concrete professional problems of teaching and research rather than on the tools (technological or otherwise) that might be used to address them. They adopt a "wait-and-see" attitude toward new applications of technology, and want solid references and examples of close-to-home successes before adopting. They are not interested in abrupt, discontinuous change, but are more attuned to evolutionary modification of existing processes and methods. They want to see compelling value in an innovation before adopting it. As a group the mainstream is more risk averse than the innovators and early adopters. Their networks are predominantly vertical, focused within the home discipline or discipline area. 

Late Majority:

This is the conservative or "skeptical" latter half of the mainstream. They are similar in many respects to the early majority, though typically less comfortable with technology. By definition, they accept innovation late in the game, once the change has already become well established among the majority. In technology products, they like the complete package, the preassembled, ready-to-run technology solution Moore (1991:47). The level of risk aversion is high, and their communication networks are vertically oriented. 

Laggards: 

The last 15 percent of the potential adopter population is the most likely never to adopt at all. In teaching they are unlikely to employ information technology, and they may be antagonistic to its use by others. 

A successful innovation will be adopted by members of these groups in order, beginning with the innovators, followed by the early adopters, the early and late majority, and perhaps the laggards. In the case of instructional technology, the process might go as follows: 

One or more innovators among the department or college faculty becomes aware of a new technology (multimedia, for example), and begins to experiment with ways to use PC-based video and sound in different contexts, perhaps in the classroom or in computer-based laboratory assignments. These trials may or may not succeed, but they might gain the attention of some early adopters. If they see in the new technology potential for making a significant improvement in some area of instruction, they may begin experimenting with it themselves, working it deeply into their classroom material, lab exercises or homework assignments, and so on. If the application is successful in accomplishing a noticeable improvement in some important area of teaching or student learning, and if it does so in a manner highly visible and attractive to the early adopter's mainstream peers, then it has a chance of being adopted into the mainstream population. This will not occur, however, until the costs of adoption (time, money, disruption to normal activity, etc.) are perceived by the mainstream to be significantly less than the positive value to be gained through adoption. Eventually, as the use of technology further matures, and its use becomes simpler and far more routine in nature, it may pass into the late majority and reach a relatively high level of penetration. 
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There are transition points throughout this process, as the innovation passes from each adopter group to the next; and there are reasons for its progress to stall at almost any point. But of these transitions, Moore points out, passage from the visionary group (the early adopters) to the mainstream is where the most significant potential for failure lies (see Figure 2). It presents a challenge not only for technology vendors, who would be more than happy to gain access to the mainstream, but for those change agents within the academic community who want to encourage the adoption of information technology in instruction. If the innovation fails to cross the gap (Moore's "chasm") that separates early adopters from the mainstream, then it will never succeed in reaching more than about 15 percent of the population. This seems to be precisely the situation we now face with the diffusion and adoption of instructional technology. 
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More than anything else, this problem arises out of significant differences between the early adopters and the early majority (or between the early and mainstream markets, in Moore's terms). These are summarized in Table 1. The differences between the two groups are extensive, and their importance is magnified in the context of changes that have the potential to make radical alterations in the teaching and learning process. The appeal of instructional technology to the early adopter will be very different from its appeal to a member of the early majority, despite the fact that both may recognize its potential benefits to teaching and learning; and the two are likely to have very different criteria for deciding whether or not to adopt a technology based innovation when it becomes feasible to do so. From a "marketing" standpoint, the two groups require completely different approaches. What works with the early market, and especially the early adopters, is likely not to work particularly well with the mainstream, and vice versa. 

This gap is so significant in the case of instructional technology that it has so far stymied almost all efforts to bridge it. It has left us in a situation in which the early market seems to have approached saturation in its use of instructional technology; but in which mainstream adoptions are relatively few and far between. This failure to penetrate the mainstream did not happen in regard to technology use in general; the use of personal computers and workstations for personal productivity (especially word processing) is becoming almost universal in higher education. But despite the longer history of instructional technology, it seems to have stalled in its progress where other applications of similar technology have not. What is it about instructional technology as an innovation, or about the way it has been supported and "marketed" by its proponents, that has prevented its bridging the gap? 

WHY HAS INSTRUCTIONAL TECHNOLOGY NOT "BRIDGED THE GAP?"

I believe we can cite at least four different reasons for our inability to move the adoption process past the early market. These include our prior ignorance of the gap's existence, the technologist focus of our efforts to induce change, the relative ease of alienating the mainstream, and the lack of a compelling reason for the mainstream to adopt instructional technology in the first place. 

Ignorance of the gap:

One of the principal reasons for the failure of instructional technology to cross the gap that separates early adopters from the mainstream is the failure of almost everyone concerned to recognize its existence, much less to act in a systematic way to resolve the problems it poses. We seem to have assumed a sort homogeneity (in quality if not degree) of faculty willingness to experiment with and use instructional technology, thereby ruling out the possibility of recognizing qualitatively distinct subgroups with different attitudes toward technology and its use in instruction. From this perspective, some faculty simply have a higher degree of resistance to instructional technology than others; and stronger arguments, or greater incentives, or more support, is all that is needed to bring them around (as opposed to different arguments, or different incentives, or different modes of support). 

The "Technologists' Alliance:"

The last decade has seen the formation of an alliance between "technologist" populations concerned with instructional computing. Those involved include faculty innovators and early adopters, campus IT support organizations, and information technology vendors with products for the instructional market. Ironically, while this alliance has fostered development of many instructional applications that clearly illustrate the benefits that technology can bring to teaching and learning, it has also unknowingly worked to prevent the dissemination of these benefits into the much larger mainstream population. 

All three members of this "alliance" are focused on technology in some fashion: one because of technology's potential utility in fostering desirable educational improvements, another because it is functionally responsible for understanding and supporting information technology, and the third because it attempts to sell technology products in the academic market. They form a community with a common language and with many of the same interests, one whose members feel comfortable with each other, and one in which each of the members provides invaluable services or support for the other two. For example, faculty innovators and early adopters affirm the value of a vendor's information technology products for constructive change in teaching and learning; and through successful applications they provide useful marketing references and testimonials. Vendors have often reciprocated with extremely favorable terms on hardware and software for the early adopters (often brokered by the support organization), with an advance look at upcoming products, and with access to technical information and support unavailable to the general market. The IT support organization, on the other hand, could demonstrate success in its own areas of responsibility by helping to broker vendor-faculty relationships and exchanges, thereby advancing the effective and innovative use of technology among the faculty, and by building strong partnerships with technology vendors that might translate into improved terms and conditions for products acquired to support other activities. Among the major research universities and the leading technology providers, this pattern of mutual support was well established by the mid-1980's, when "early market" faculty were still in the midst of the adoption process. The pattern started to break down in the first year or two of the 1990's, when the point of saturation appears to have been reached in the early market, and when vendors began to question the long- predicted take-off in instructional technology. 

There seems to have been a naive assumption on the part of all three communities that what worked for those who were already committed to the use of instructional technology, were actively applying it in their own work and were serving as evangelists to others would work equally well with those who had not yet committed. It was a "one size fits all" approach that none of the major vendors (and most of the IT organizations) seemed willing or able to avoid; and it effectively shut them off from the mainstream (4). Technology was offered with little thought for the more robust types of technical support needed by the early majority; tools for instructional application development were often difficult for the novice to use and improperly matched to the task, if they were available at all; support usually came in the form of money and training for hardware and software (valued by the technical community), rather than for assistance in teaching with technology; and the focus of attention usually fell on the instructional applications that offered the potential for more radical (and disruptive) change in instructional methods rather than upon those that offered the incremental advances favored by the mainstream. The model was well-suited to the early market, but largely antithetical to the needs of the majority. 

Alienation of the Mainstream: 

Differences between the visionaries and the early majority can produce a situation in which the successes of the early adopters actually work to alienate the mainstream. A good application of technology to instruction, for example - one that promises a radical improvement in some aspect of teaching or learning, and that is produced by technically comfortable and self-sufficient visionaries under risky experimental conditions - can attract considerable attention, and it can set what potential mainstream adopters may perceive as unreasonably high expectations that they may be unable to meet. Moore also points out that the "overall disruptiveness" of early adopter visionaries can alienate and anger the mainstream Moore (1991:59). The early adopters' high visibility projects can soak up instructional improvement funds, leaving little or nothing for those with more modest technology-based improvements to propose; and their willingness to work in a support vacuum ignores the needs of mainstream faculty who may find themselves left with responsibility for the former's projects after the developer has moved on to other things. And, finally, the type of discontinuous change favored by the early adopter has a tendency to product disruptive side-effects that magnify the overall cost of adoption. 

Lack of a Compelling Reason to Adopt:

Moore points to the "compelling reason to buy" as a critical element in formulating a strategy for crossing from the early market to the mainstream Moore (1991:102ff). In this paper we are concerned less with buying than with buy-in, but the basic idea is the same: in order to bridge the gap, one must first establish a beachhead on the further side, best done by defining an application of the technology that is of absolutely compelling value in pragmatic, mainstream terms. This is not the so-called "killer app" of high tech legend, but rather an application of instructional technology that offers value substantially in excess of the costs of adoption. The application will be one that performs an existing important task, or solves an existing problem in a markedly better way; or it will be one that enables something new to be done in a way that contributes significantly to instructional effectiveness. 

BRIDGING THE GAP

In the preceding sections I have argued that instructional technology, despite large expenditures to deploy it throughout American higher education, decades of development activity, generations of technology that have come and gone, and general agreement on its potential for making significant improvements in the quality and effectiveness of teaching and learning, has nevertheless failed to move in the adoption process much farther than the early market of technically inclined innovators and early adopters. Not unlike the case with many high technology marketing situations, instructional technology has failed in most instances to penetrate the significant barriers that separate the early market from the mainstream. The reasons for this situation include our failure to recognize and take into account the very gap that we have been unable to bridge, an alliance of technologists that has fostered advances in instructional technology while simultaneously inhibiting diffusion, the unfortunate potential of early adopter successes to alienate the mainstream, and our failure in many instances to recognize the importance of finding and promoting applications with "compelling value" as vehicles for establishing the necessary bridgehead into mainstream territory. These factors also provide the keys, I believe, to correcting the situation and getting the adoption process moving again. Let us consider very briefly a few steps that might be taken in this direction. 

Recognition:

It is essential to recognize mainstream faculty as forming a distinct constituency within the academic community, and to respect the differences that distinguish them from the early adopters. Failure to honor these is a sure formula for losing their support and involvement. In the process of "evangelizing" instructional technology to the mainstream, whether this missionary work is carried out by academic administration, by an instructional support office, by the information technology office, or by early adopters themselves, I would caution against attempting to "bring them around" to the technologist's or visionary's point of view about instructional computing. The idea is rather to sell the mainstream on the concept and the practice of using instructional technology, but only on their own terms and under conditions appropriate to mainstream needs and interests. In addition, involve mainstream faculty in academic technology planning and policy groups whose decisions could affect the way they do their jobs. This could be a good first step toward breaking the unconscious hold of the "technologists' alliance" and giving an effective voice to the mainstream of potential adopters. 

Vertical Orientation:

Secondly, I would suggest paying special heed to the mainstream's vertical orientation. I mentioned earlier that personal networks of the early and late majority tend to be vertically focused within a specific profession or discipline, in contrast to the more "horizontal" or cross-disciplinary focus that typifies the early market. This becomes especially important in the design of support services to assist faculty in planning, developing, implementing, and using instructional technology. The typical technology support organization, unfortunately, is often populated by technically sophisticated individuals drawn from a fairly narrow range of technically oriented disciplines. This poses less of a problem for the innovator or early adopter than it does for the mainstream faculty member, who is much more concerned about the problem or process to be addressed than the technology that will be used to address it. In handling the needs of mainstream faculty, an approach based on the principle of peer support should have a better chance of success. By this I mean building a support staff with experience and credibility in a broad range of discipline areas, who couple a moderate level of technical sophistication with a solid understanding of the "culture" of the disciplines for which they are responsible. 

Compelling Value:

Moore's "compelling reason to buy," embodied in an application well-tuned to the instructional needs of a particular profession, discipline, or discipline area, can provide a necessary bridgehead to the mainstream. As I pointed out earlier, the compelling application performs an important existing task in markedly better way than it could otherwise be accomplished, or it performs a previously unaddressable task in such a way as to provide a major and clearly recognizable benefit or improvement to an important process. In doing this it must also provide value far in excess of the cost in money, time and effort needed to acquire, learn and use the application. The range and severity of adoption's side-effects should be minimal. Ease of use is critical, and the risk of failure should be low. Tools and data-rich resources generally have a better chance of success than "courseware" heavy in didactic content. They provide pedagogical flexibility and place relatively few constraints on course content, topic sequence, choice of text, etc. 

Institutional Commitment:

Much of the foregoing is moot if the institution itself fails to articulate and act upon a solid commitment to continuous improvement in the quality of teaching and learning. It is natural to extend such a commitment to academic technology, as one of many possible means of bringing about educational improvement. But it is how that commitment is articulated in the case of instructional technology that determines whether it will enhance or impede adoption by mainstream faculty. One fairly obvious step is to recognize achievements in the improvement of teaching and learning through technology, so long as care is taken to insure that the focus is on instructional improvement or teaching excellence, not technical innovation alone. 

A well-funded and highly professional instructional technology development and support organization has been seen by many institutions as a desirable adjunct to the campus IT organization for almost as long as the personal computer has been on the scene. Its importance is assuming critical proportions today, however, in an environment of accelerating change and increasing complexity in information technology. As we promote the adoption of instructional computing by potential mainstream users who are less than fully comfortable with technology at the outset, who are less self-sufficient in technology use than early adopters, and who tend to operate within more vertically oriented networks, the need goes well beyond simple technical support, no matter how competent and extensive. The support organization should include staff with good pedagogical understanding, and whose basic knowledge covers a wide range of academic and professional disciplines. A number of leading universities have been moving in this direction to positive effect. 

CONCLUSION

I have said very little in the preceding pages about the characteristics of effective instructional technology, nor have I dealt with the extent to which technology can in fact lead to significant improvements in the quality of teaching and learning. These issues are less a matter of technology than of the pedagogy it is intended to support. Technology in the service of ineffective teaching will do nothing to improve the quality of instruction; it will simply perpetuate and even amplify poor teaching. Likewise, good teaching can often be enhanced by even simple technology, wisely and sensitively applied. In either event, the process begins with teaching; technology comes second. 

Along the same lines, let me suggest that the technologically driven revolution in teaching and learning that we have sought for so long is probably nothing more than a chimera. Revolutions in teaching, or in anything else for that matter, are created by revolutionaries, not by their hardware; though good hardware properly employed can certainly help them succeed. But no revolution, no matter how well financed and equipped, and no matter how good the motivating ideas, will be successful if the revolutionaries and their supporters fail to convince a significant proportion of the general populace to follow them past the barricades. Absent that, we have nothing but a failed revolution: some interesting ideas, perhaps, and some quaint examples of what might have been, but no revolution. 

In this paper I have attempted to show that instructional technology is, in a manner of speaking, still stuck at the barricades; and I have tried to point out some of the factors that have led us to this pass. Fortunately, I think, the dissemination process for instructional technology is in a position to resume its forward progress, aided by an improving fiscal climate for higher education, a technologically aware national administration, a rapidly growing technical sophistication within the general public, a real revolution in computer-aided communications that has profound implications for the academy and, ironically, a weakening of the "technologists' alliance" between early adopters, campus IT support groups, and technology vendors that may permit other models of instructional technology development to succeed. 

I have offered an outline of some steps that might be taken by interested colleges and universities to move the process of instructional technology adoption forward. These are by no means exhaustive, but informed experience suggests that they are good first steps with which to begin the process. 
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