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Introduction

“The phrase “informatics| was coined in the 1970s from the French term, informatique, to refer to the computer milieu. The term 'nursing informatics” was originated by Scholes and Barber in 1980. Nursing informatics is a specialty, that was approved in 1992 by the American Nursing Association (ANA 1995). (Saba, 2001, p. 177). 

“It encompasses a) computer science (the hardware, including communication capabilities); b) information science (the software) and c) nursing science, which encompasses a nursing theory such as the nursing process, a nursing model, and a nursing vocabulary such as the Home Health Care Classification (HHCC) system” (Saba, 2001, p. 177). 

“Now, at the beginning of the 21st century, nursing informatics and computer technology are part of our everyday professional activities. One goal of nursing is to harness technology to improve clinical nursing practice as well as to enhance the quality of patient care. The majority of all nurses are computer literate and computers are found in all areas where nurses function” (Saba, 2001, p. 182). 

“Nursing will change from 'electronic care' (e-care) to 'mobile care' (m-care) using wireless technology tools that are nurse-friendly and compatible with nursing-care applications.” (Saba, 2001, p. 184). 

Finally, in 2003, the Canadian Nursing Informatics Association (CNIA) conducted a study in 2002 - 2003 (led by Heather Clarke and Lynn Nagle) on the Informatics educational needs of Canadian nurses, funded by the Office of Health and the Information Highway, Health Canada (OHIH) entitled,  Educating Tomorrow's Nurses: Where's Nursing Informatics? Within this document, they presented a definition to guide Canadian nurses: “Nursing Informatics (NI): integrates nursing science, computer science, and information science to manage and communicate data, information, and knowledge in nursing practice. Nursing informatics facilitates the integration of data, information, and knowledge to support clients, nurses, and other providers in their decision-making in all roles and settings. This support is accomplished through the use of information structures, information processes, and information technology. The goal of nursing informatics is to improve the health of populations, communities, families, and individuals by optimizing information management and communication. This includes the use of information and technology in the direct provision of care, in establishing effective administrative systems, in managing and delivering educational experiences, in supporting lifelong learning, and in supporting nursing research” (p. )

“A definition for nursing informatics guides role delineation for nurses interested in informatics and suggests directions for practice, education, training and research. A review of definitions of nursing informatics makes apparent three themes for analysis:

· information technology oriented

· conceptually oriented

· role oriented (Staggers & Thompson, 2002, p 255-6). 

Information Technology Oriented Definitions

Scholes and Barber (1980) – the application of computer technology to all fields of nursing – nursing service, education and researchers

Ball and Hannah (1984) those collected informational technologies which concern themselves with the patient care decision making process performed by health care practitioners

Hannah (1985) the use of information technologies in relation to those functions within the purview of nursing and that are carried out by nurses when performing their duties. Therefore, any use of information technology by nurses in relation to the care of their patients, the administration of health care facilities, or the educational preparation of individuals to practice the discipline is considered nursing informatics

Saba and McCormack (1996) the use of technology and/or a computer system to collect, store, process, displace, retrieve, and communicate timely data and information in and across health care facilities that administer nursing services and resources, manage the delivery of patient and nursing care, link research resources, and findings to nursing practice and apply educational resources to nursing education. 

“Emphasizing technology discounts the fact that informatics does not require the aid of a computer or other technology. e.g. Reorganizing data presentation in a paper document to improve its informational content.” (Staggers & Thompson, 2001, p 256). 

“Also puts patients as passive receivers of nursing care rather than as active partners involved in decisions related to their own care – as implicit rather than explicit players in health computing” (Staggers & Thompson, 2001, p 257). 

Conceptually Oriented Definitions

Schwirian (1986) pyramid model – showed interrelationships among interacting components and included new concepts of nursing related information, goals, and contexts

Graves and Corcoran (1989) a combination of computer science, information science, and nursing science designed to assist in the management and processing of nursing data, information, and knowledge, to support the practice of nursing and the delivery of nursing care

Allowed a concentration on the purpose of technology rather than on the technology itself. This definition and emphasis on nursing data, information and knowledge was a novel change in direction in  the late 1980s. (Staggers & Thompson, 2001, p 257).

“Managing information (data, information, knowledge processing) is at the core of nursing practice with or without technology. Shifted the emphasis away from technology but also removed the context of nursing and deemphasized the interrelationship among technology, nurses and patients” (Staggers & Thompson, 2001, p 258).

Turley (1996) added cognitive science to a model comprising the original three sciences by Graves and Corcoran. Cognitive science includes memory,  problem solving, mental models, skill acquisition, language processing and visual attention” (Staggers & Thompson, 2001, p 258).

“Cognitive Informatics is an understanding of the mechanisms of the natural intelligence and the cognitive processes of the brain. (Wang, 2006, p. 203). 

“Sensory memory includes input-oriented buffer (SBM), short term memory (STM), long term memory (LTM), action buffer memory (ABM) with output oriented actions, skills, behaviours, e.g. A sequence of movements. The LTM is dynamic, is established during sleep (downloading time), processing, storing. Humans are naturally intelligent real-time information processing systems” (Wang, 2006, p. 204). 

Role centered Definitions

ANA (1992) used Graves and Corcoran definition but framed it as a speciality, refined in 1994

“In the clinical setting, nurses are information integrators at the patient level – this role has not been explicated” (Staggers & Thompson, 2001, p 259).

Staggers and Thompson Nursing (2001) is a speciality that integrates nursing science, computer science, and information science to manage and communicate data, information, and knowledge in nursing practice. Nursing informatics facilitates the integration of data, information, and knowledge to support patients,  nurses, and other providers in their decision making in all roles and settings. This support is accomplished through the use of information structures, information processes, and information technology (Staggers & Thompson, 2001, p 260).

Role of the Informatics Nurse Specialist – to employ informatics theories, concepts, methods, and tools to analyze information and informational system equirements; design, select, implement, and evaluate informational systems, data structures and decision support mechanisms that support patients, nurses, and their human-computer interactions within the health care contexts, and to facilitate the creation of new nursing knowledge” (Staggers & Thompson, 2001, p 260).

“Today, at the beginning of the 21st century, nursing informatics has become a part of our professional activities. Informatics has advanced the field of nursing by bridging the gap from nursing an art and nursing as a science.” (Saba, 2001, p. 177). 

“The scope of public health informatics includes the conceptualization, design, development, deployment, refinement, maintenance, and evaluation of communication, surveillance, and information systems relevant to public health.” (Yasnoff, O-Carroll, Koo, Linkins, & Kilbourne, 2001, p. 45).

“Public health informatics involves more than simply automating existing activities. It enables the redesign of systems using approaches that were previously impractical or not even contemplated” (Yasnoff, O-Carroll, Koo, Linkins, & Kilbourne, 2001, p. 45).

“Privacy, confidentiality, and security are pervasive and persistent challenges to progress in public health informatics. Information systems are correctly perceived by the public to be a double-edged sword – whatever is done to make integrated, comprehensive information more easily available for laudable and worthwhile purposes must of necessity create new opportunities for misuse” (Yasnoff, O-Carroll, Koo, Linkins, & Kilbourne, 2001, p. 50).

“It (health.-medical informatics) has been characterized as a 'design discipline” similar to architecture, concerned with the design and implementation of artifacts that enable the promotion and delivery of a defined purpose, in our case health and health care. Health informatics is also a practical science in that it aims to achieve changes in the state of reality, as much as developing insights into the structure and function of reality, as is the case in theoretical sciences.” (Moehr & Grant, 2000, p. 276). 

“It develops sociotechnical systems for the acquisition, storage, communication, and evaluation of health data in support of informational processes in health.” (Moehr & Grant, 2000, p. 276). 

“In my mind, informatics serves as an infrastructure for evidence-based practice, quality improvement, patient-centered care, and even interdisciplinary collaboration” (Skiba, 2004b, p. 312). 

“A convergence of ideas, with two overarching themes, was taking place a) information technologies are key to the transformation of health care delivery and b) informatics is an important component of all health professionals' education.” (Skiba, 2004b, p. 312). 

“Informatics may be regarded as a field of study, the focus clearly being the central concept of information, and knowledge. The application of several forms of knowledge can clearly be seen within the literatures of the informatics disciplines. I understand informatics then, to be: an interdisciplinary field of study, involving several forms of knowledge and associated paradigms, given coherence by the centrality of the concept of information, and underpinning several practice disciplines” (Bawden, 1996, p. 2). 

“Management defines technology as the actions performed on raw material to change the raw material in the desired fashion. For example, technology includes equipment, supplies, physical material to provide a service, tools, techniques, processes, skills, devices, and knowledge used to provide the service or operate the equipment. Technology includes procedures used to change the physical, psychological, social, or cultural attributes of people to transform them from a given status to a new status.” (Alexander. & Kroposki, 2001, p. 777).

“Nursing technology refers to nurses' work; the nursing process, knowledge, and skills to perform techniques involving patient care” (Alexander. & Kroposki, 2001, p. 778).

“We conclude that nursing technology is the nursing care processes used to change the status of an individual from a patient to a person no longer requiring nursing care.” (Alexander. & Kroposki, 2001, p. 778).

“Dimensions of technology are a) instability – the extent to which the nurses' practice fluctuates b) uncertainty – the extent to which nurses' work is difficult to understand and complex and c) variability – the different types of patients and tasks required based on patient needs” Alexander. & Kroposki, 2001, p. 781).

“Technology refers to the Greek concepts techne, the know-how of making things, and logus, the study or rational order of things. Fundamentally, technology can be described as that which achieves efficiency. Efficiency can be described as facilitating or easing achievement of desired outcomes” (Locsin, 2001, p. 1). 

“Nurses aspire for a practice that is based on the authentic nursing intention to know persons fully as human beings rather than as objects. When the nurse is able to simultaneously portray technological competency and caring in nursing, transformation is achieved.” (Locsin, 2001, p. 3). 

“Medical informatics and nursing informatics are distinctive disciplines that require their own core curricula, training programs, and professional identities” (Masys, Brennan, Ozbolt, Cord. & Shortliffe,  2000, p. 304).

“The beginning nurse competencies focus on fundamental information management and computer literacy skills as well as the use of existing informatics solutions and available information to manage a practice.” (Desjardins, Sheets Cook, Jenkins & Bakken, 2005, p. 1012).

“Health Informatics is the discipline which studies, formulates, designs, develops, implements and evaluates information tools, concepts, methods, and technology to support clinical care, research, health services administration, and education.” (Covvey, Zitner & Bernstein, 2001, p. 83).

“Information is the currency of healthcare. Clinicians capture, process, and store information about particular patients, and search for information to facilitate care.  Clinical research is an effort to link healthcare activities with the results they produce. Consequently, it is essential that practicing clinicians be familiar and proficient with existing information tools so they can be used to develop individual patient records, search for answers to patient problems, and collect information that could be used to further our knowledge of how healthcare works. In particular, we are concerned with how care activities influence the comfort, function, and life expectancy of individuals and groups of patients.” (Covvey, Zitner & Bernstein, 2001, p. 183).

“The use of information forms the basis of nursing policies, standards, and professional codes of conduct. Although used intuitively, nurses must now also grapple empirically with information needs often defined by others, and with the technology used to capture and process it. Even the briefest contemplation of 'information' reveals a truly pervasive concept. Information is ubiquitous. In order to care effectively in the so-called 'information age' health care professionals need to understand information” (Jones, 1996, p. 591). 

“Many health care professionals regard computing as a world far removed from the concerns that occupy them, a case of the mechanistic versus the humanistic. One factor, however, conjoins the mechanistic and humanistic worlds: information.” (Jones, 1996, p. 591). 

[image: image1.emf]From (Jones, 1996, p. 592). 

“It is not the individual messages that are units of information. It seems many are misled on this. It is easy to confuse the concept of information with that of meaning. The concept of information lies in the situation as a whole. “What one learns, or can learn, from a signal (event, condition or state of affairs), and hence the information carried by that signal depends in part on what one already knows about the alternative possibilities” (Dretske, 1981)” (Jones, 1996, p. 593). 

“Mobile informatics is a field concerned with exploring new and innovative ways of using IT in mobile settings. It is an attempt to establish an applied research field concerned with new applications for mobile settings. The objective is to explore, design, and evaluate innovative ways of using IT in mobile work and leisure activities, thus not only focusing on the technical aspects” (Kristofferen & Ljungberg, 1999, p. 29-30). 

“Mobile computing consistently fails to live up to expectations. Mobile work and IT use is significantly different from stationary computing. Technical aspects include small keyboards, limited battery life, unreliable network connections, varying channel coding and characteristics, volatile access points, risk of data loss, portability and location discovery. Other concerns are culture, practical concerns, eg. Drivers, cables, adapters; security; task. (Kristofferen & Ljungberg, 1999, p. 30). 

“The reference model for Mobile Informatics builds on fieldwork and discussions. Its core concepts are: a) Modality, which is a characterization of the physical relocation patterns of the mobile worker – mediating technology b) Technology c) Service d) Mobile Session. A mobile setting comprises at least one mobile session” (Kristofferen & Ljungberg, 1999, p. 31). 

[image: image2.emf]“Modalities of mobile work: a) Visiting or working in different places for a significant period of time b) Travelling is working while traveling in a vehicle, airplane, train, etc. c) Wandering is working while being locally mobile” (Kristofferen & Ljungberg, 1999, p. 31).
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“Today's world is on the verge of a new revolution: moving from the technology era into the information era. Society is passing into an era of post-technology, changing hierarchies, and competition. These transformations are accompanied by the incompatibility of basic rules and the mismatch of existing paradigms in various systems. The health care system is being forced into a transformation that is far more comprehensive and revolutionary than was ever previously envisioned. The nature of the change is clear: reducing cost while improving the quality of care. To ensure survival and strengthen the discipline, nurses are being forced to examine carefully the fit of the current nursing paradigm and the need for a paradigm shift” (Spitzer, 1998, p. 786-7). 

“Nursing informatics has moved from being mainly a means to an end to being an end in itself – it is multifaceted” (Chambers, 2002, p. 102). 

Staggers,.Gassert and Curran (2002) identified four levels of nursing informatics competency (computer skills and informatics knowledge related): the beginning nurse, experienced nurse, informatics specialist, and the informatics innovator. 

“Nursing informatics involves the rules and processes that relate to symbolic representations of nursing phenomena” (Henry, 1995, p. 1182). 

“Although the science of nursing informatics is in its infancy, the early pioneering work shows great promise. The improvement in information technology and changes in health care policy have shifted the emphasis from single putpose systems to integrated communication networks with a variety of tools for knowledge workers. Training of nurse informaticists is essential. Second, teams must be developed to collaborate on nursing informatics research. (Henry, 1995, p. 1189). 

“There has been rapid growth and expectations of health care information systems and technology in health care settings. With this growth has come the need to ensure that nurses have the necessary informatics competencies (knowledge, skills, attitudes, and decision making) to effectively meet their responsibilities and standards for nursing practice. The goal of nursing informatics is to improve the health of populations, communities, families, and individuals by optimizing information management and communication. This includes the use of information and technology in the direct provision of care, in establishing effective administrative systems, in managing and delivering educational experiences, in supporting lifelong learning, and in supporting nursing research” (Canadian Nursing Informatics Association, 2003,  p. 1). 

Antithesis

“Perhaps most disheartening, however, is nurses' resistance to new technology. Why have we as a profession, historically supported adoption of technology that benefits patients but not pushed forward technology that helps nurses? We're well aware that the average nurse is 44 years old. This directly impacts technology usage: Older nurses have long-established practice patterns and habits and may often view new technologies as a distraction, something that takes their attention away from the patient. One expert reports that nursing resistance alone has caused the death of numerous IT initiatives. Ironically, while we demand new technology, we actively resist it.” (Bartholomew& Curtis, 2004, p. 5). 

“According to studies conducted at Clarian health System during the mid 1990s, nurses provide less than one hour of direct care to their patients in a 12 hour period. The remaining time is spent managing and coordinating communication to other departments, physicians, or members of the healthcare team. IT provides a much-needed facelift to the nursing profession, allowing nurses to practice and focus on knowledge rather than on tasks” (Bartholomew& Curtis, 2004, p. 5). 

"What happens when we reflect hermeneutically on the foundations of informatics? Winograd and Flores have made the attempt, and one result was their insight into "the non-obviousness of the rationalistic orientation" of informatics" (Capurro, 1992, p. 1). 

“Computer technology is a tool belonging to our being-in-the-world (In-der-Welt-sein): "in designing tools we are designing ways of being" (Winograd and Flores, p. xi).   

“Information technology, as well as technology in general, can be seen as a threat. And we have good reasons for seeing it in this way, particularly where we use it for transforming all other possible forms of human interaction under the premises of this perspective. Within this approach, we see the originality of the perspective as the only possible one. This is merely the other side of the coin, as we might try to replace or surmount a so-called wrong or deformed cubist picture by a so-called right one. Instead of that, we must educate our eyes to see the information Ge-stell in its own original perspective. Discovering its originality by assuming a certain distance from it, also enables us to see it not as a threat but as a chance” (Capurro, 1992, p. 7). 

“nursing and technology have been semiotically related by two processes: a) by the metaphor that depicts nursing as technology and b) by opposition or as not like, and even in conflict with technology. Less frequently, but no less significant, nursing and technology have been semiotically linked by c) the metaphor that depicts technology as nursing and d) by metonymy or by word or picture juxtapositions of nursing with technology.” (Sandelowski, 1999, p. 198).

“Nurses drew from ideological or referent systems that linked female/nurse to nature, nurturance, and caring, and technology to male/power and control over nature, to position nursing as female culture at odds with masculine technology. Depicting as a force for the dehumanization of both patients and nurses, technology signified Other to and even enemy of nursing. This stance reinforces gender distinctions that have traditionally worked against nursing. Also reinforces prevailing cultural view of women as antitech, technophobic, and unskilled“ (Sandelowski, 1999, p. 202). 

“We argue for the need for reconciliation of presumed tension(s) between technology and person focused care and the need to reconsider our ways of understanding the relations between technology and nursing” (Barnard & Sandelowski, 2001, p. 367). 

“What determines experiences such as dehumanization is not technology per se but how individual technologies are used and operate in specific user contexts, the meanings that are attributed to them, how individuals or cultural groups define what is human, and the organizational, human, political, and economical technological system (technique) that creates rationale and efficient order within nursing, health care and society” (Barnard & Sandelowski, 2001, p. 367). 

“A thematic threat in the nursing literature critical of technology is that technical/scientific care is paradigmatically opposed to touch/humane care and thus is at odds with the practice and even moral imperatives of nursing” (Barnard & Sandelowski, 2001, p. 367). 

“For many, technology is still something nurses must work with, work around, or work hard to make compatible with, or supportive of nursing care. To this end, we have encouraged each other to develop an ethical awareness, in order to temper the effects of technology” (Barnard & Sandelowski, 2001, p. 368). 

“What determines whether a technology dehumanizes, depersonalizes, or objectifies is not technology per se, but rather how individual technologies operate in specific user contexts, the meanings attributed to them, how any one individual or cultural group defines what is human, and the potential of technique to emphasize efficiency and rationale order” (Barnard & Sandelowski, 2001, p. 372). 

“The duality of technology, as matter and meaning, lies not in its necessary opposition to humanization but rather in its recursiveness; in its existence as both objective, material force, and as a socially constructed and chameleon-like entity” (Barnard & Sandelowski, 2001, p. 372). 

“Does the discourse of difference surrounding technology prevent us from recognizing the technique that can undermind humane care? We nurses have yet to examine the effects that flow from the presence of difference/ Sites of difference are also sites of power” s(Barnard & Sandelowski, 2001, p. 373). 

“With the advent of new tools and new power, it is imperative not to get caught up in the technological hype and allow it to drive decisions regarding use in higher education. More importantly, these enhanced communication tools should be seen as a learning vision pull rather than as a technological push. Benchmarking is a business research approach that discovers best practices in whatever process is designated for study. A process improvement technique to compare performance to achieve best of performance” (Billings, Connors & Skiba, 2001, p. 42). 

“Resistance in the workplace, by nurses, has not been extensively studied from a sociological perspective. Resistance took a wide variety of forms, including attempts to minimise or 'put off' use of the systems, and extensive criticism of the systems, though outright refusal to use them was very rare. Resistance was as much about the ideas and ways of working that the systems embodied as it was about the actual technology being used. The patterns of resistance can best be summed up by the phrase “resistive compliance” (Timmons, 2003, p. 257). 

“Resistance presupposes power; and presumably, inequalities in power. Inequalities in power do not, however, mean that the less powerful are powerless.” (Timmons, 2003, p. 258). 

“Dowling (1980) delineates five types of resistance. a) passive resistance (failure to cooperate) b) oral defamation c) alleged inability to operate the system d) data sabotage and e) refusal to use. The real weakness of Dowling's work is that it makes no attempt to situate these phenomena in a wider context, and he suggests standard managerial responses such as improved training and communication without giving much detail about what forms they might take. As well, resistance is a more complex, multilayered phenomenon than these analyses might suggest.” (Timmons, 2003, p. 259). 

“Nurses are knowledgable reflexive actors who can give meaningful accounts of their actions in this context and the reasons for them.” (Timmons, 2003, p. 260). 

“The theoretical basis for this study is the social construction of technology. This is the idea that machines have meaning and in fact, they can have different meanings for different groups of people. This is interpretative flexibility of machines. For instance a care planning system could variously be interpreted as being symbolic of an up-to-date, high-tech profession, as a way of improving the care of patients, and as a bureaucratic imposition. The flexibly interpreted nature of technology influences its development.” (Timmons, 2003, p. 261). 

“The most common form that resistance took was criticism of the systems. None of the interviewees were uncritically positive about the systems. There were a) Criticisms of the system itself, e.;g time consuming, not enough terminals, creates very large records, too easily interrupted, reliability and b) security issues, e.g. Use by unqualified staff and c) nursing issues, e.g. Working away from the patient, models not implemented correctly, detracts from individualized care (too generalized), degrades skills (forget how to do a care plan on own).” (Timmons, 2003, p. 262-8). 

“Svejkism as a way of understanding resistance made up of four aspects:

· Equivocal affirmation – allows employees to affirm their commitment to the organization in a manner that preserves a sense of difference

· - Practice as Performance – publically used computers enough for managers to see it

· Ironic disposition – reliability used as an excuse for not using 

· Scepticism and cynicism (Timmons, 2003, p. 266-7). 

“Resistance was discursive(it was as much about ideas as systems) and was contextualized in terms of wider discursive categories drawn from the realm of nursing.” (Timmons, 2003, p. 267). 

“Resistance though complex, remains not only analytically useful, but also pragmatically useful., as it is a part of the process by which an 'idealised' system is socially shaped or constructed into a working technology, part of the social fabric of area where it is being used.” (Timmons, 2003, p. 267). 

“Nurses, like the rest of society, are spending more and more time interacting with technology, not other people” (West, 2003, p. 29).   

“Technology has directed attention away from the patient and onto itself. The result is a separation developing among the nurse, the healthcare team, and the patient.” (West, 2003, p. 30).

“Part of the problem is that the technology that health care is presently using was not designed to support  nurses in the care of patients, more effort needs to be made to change how these data are being collected and accessed. This change should focus on the nurse's need to collect and retrieve data as quickly and easily as possible. It also should foster communication among the members of the healthcare team, not hinder it.” (West, 2003, p. 31).

“Cultural and societal factors may play a larger role in nurses' willingness to embrace the CIS than attitudes toward computers themselves. Resistance has less to do with specific functionality of the technology – screen design or the mouse, for example – than with cultural factors such as lack of time and loyalty to the historic model of paper documentation” (Kirkley & Stein, 2004, p. 216). 

“Nurses do not resist technology itself. What they resist is the addition of one more item to their workday. A significant point of resistance may come down to the nurses' fear that online charting will take more time than paper charting. The most common criticism from nurses about CIS was that the systems were time consuming” (Kirkley & Stein, 2004, p. 217). 

“Provide the right functionality and hardware at the right place at the right time. Create functionality that realistically supports and enhances a nurse's workflow, opens channels of communication, and unlocks doors to useful information as a top priority. A well-designed intuitive interface that 'thinks like a nurse thinks' is key.” (Kirkley & Stein, 2004, p. 220). 

“Current technology favours a reductionist approach, meaning that nurses could be dictated to by the needs of technology rather than the information needs of their professional practice. Being constricted by reductionist technology may necessitate nurses inputting information that has limited professional value and which fails to capture the richness of patient care and nursing professionalism”  (Chambers, 2002, p. 103). 

“Recent research on technology and registered nurses' work in acute care surfaces evidence that unchecked technological practices in acute care environments dismember and denature nursing care into assembly line tasks that depart from the healing nature of nursing care.” (Marck, 2000, p. 63). 

“The lessons of restoration suggest that to counter the technological practices that presently plague many acute care environments, nurses need to develop an ecological literacy that first reinterprets and then reconstructs our relations with a technological world”  (Marck, 2000, p. 63). 

“In deeply disturbing ways, the speedup of nurses' work mirrors Borgmann's description of “final hyperreality” where a relentless and unreflective absorption of technology as reality predominates. With arguments that support Sandelowski's recent work, Borgmann argues that the underexamined glamour of technology shapes our gaze toward a superficial orientation in daily life, a thinner reality that does not keep more fundamentally moral practices in view.” (Marck, 2000, p. 71). 

Artifact (integral to nursing culture, object)

“In Canada, there is a perception among some of a pronounced need for health informatics education. This perception is most likely the result of the apparently limited current health informatics educational activity in Canada.” (Buckeridge, 1999, p. 1). 

“Information is key to effective decision-making and integral to quality nursing practice. Much of what nurses do involves information- from assessing the health needs of patients, to developing care plans, to communicating patient information to other health professionals, to analyzing staffing and budget reports – in fact, nurses work in an information-intensive environment. Increasedly, there is a need for all nurses to integrate nursing informatics competencies into their practices” (Canadian Nurses Association, 2001, p. 1). 

“Taking Heidegger's tool analysis as a key for the interpretation of modern information technology means distorting both phenomena. What is left aside in this instrumental interpretation is -  according to Heidegger's explicit analyses of modern technology - its radical ambiguity. Recognizing  this ambiguity means seeing the impossibility of surmounting it by trying to master it, because such a project - for instance, by trying to replace an old paradigm by a new one - is based on the premises of what it tries to replace: it is a petitio principii. This ambiguity is, as I shall point out in the final section, a key issue with regard to software development, since software is not just a tool, but a specific form of reality disclosure and transformation. The question is, then: what kind of reality are we constructing when we develop software, and what are the limits and chances of such a form of reality construction? In order to perceive such limits, we have to take the long path. This is merely an invitation to take such a walk, not the walk itself” (Capurro, 1992, p. 3). 

“he way we in which we exist in the world is intrinsically a social and a practical one. As being-together-with-others (Mitsein), we are immersed in the world, but not just in the common spatial sense we think about when we say a chair is in the room. World (Welt) does not mean the totality of beings out there, but the complex and open web of meanings in which we live. How do we become aware of the world in terms of the open dimension of our existence in which we are normally immersed ? In order to answer this question - and not in order to describe the phenomenon of modern technology - Heidegger shows how, through the negative experience of using tools, the worldhood (Weltlichkeit) of the world, i.e., our specific way of being in it, becomes manifest (7). The phenomenological analysis of our everyday immersion in the world shows human beings concerned with things in terms of using them as tools. This means that things are inserted within a project, building a structure of references for practical purposes. This implicit purposefulness remains tacit unless a disturbance occurrs.  Winograd and Flores call such a disturbance breakdown, thus simplifying the Heideggerian terminology and missing the point.  What happens in these cases is not simply that tools become present-at-hand (Vorhandenes) instead of their former practical way of being as ready-to-hand (Zuhandenes), but that the world itself, i.e., the possibility of discovering beings within a structure of references, becomes manifest” (Capurro, 1992, p. 4). 

“Heidegger on technology 

Winograd and Flores refer to the possibility of designing computer technology as a tool, and they do so by reference to the analysis in "Being and Time". Heidegger's analysis of the question of modern technology can be found in his later writings, particularly in "The Question Concerning Technology" (11). The connection between modern science and modern technology is usually seen in terms of the one - technology - emerging, as applied science, out of the other. Heidegger sees modern science as being already technological. Technology is not a collection of tools to be designed according to a pragmatical idea, but a specific form of un-concealing or disclosure of beings. Where does the specificity of this kind of disclosure lie? Heidegger considers this question with regard to technological disclosure in Ancient Greece and in the Middle Ages, as well as to other forms of non-technological disclosure, particularly art. The first approach leads to the conception of modern technology as challenging disclosure (herausforderndes Entbergen). Both art and technology are similar insofar as they bring forth beings which cannot, as in the case of nature, disclose themselves. But, in that case, technology does not exactly mean using tools for manipulating things. This characteristic - already implicit in the Greek conception of causes or 'aitiai' - becomes predominant in the case of modern technology. Ancient technology was less challenging and therefore nearer to art. The univocity of modern technology accentuates such characteristics as control, by considering things to be in supply (Bestand). Even nature is now being conceived from this one-sided anthrocentric and subjectivistic view, i.e. everything is viewed as supply or as 'ob-ject', lying before man's challenging disclosure. Modern technology is a generalized attitude towards the world, whose characteristics are summarized by Heidegger in the single concept: Ge-Stell.   

This is a word that normally means 'frame', 'stand', 'rack'. An English translation might perhaps be 'framework', as suggested by Mitcham and Mackey (12). This generalized attitude is not something we simply change ad libitum. It belongs to our Western tradition, and it is particularly interrelated to the non-challenging disclosure of Being we call art. Technology belongs to our destiny, but not in the sense of a tragical necessity or Nemesis. Pessimism and voluntaristic optimism are re-actions which presuppose either the idea of a hidden power behind history or of man as having such power over reality. Being is not God or its substitute, but merely the very fact of finite givenness of man and the world in a changing, non-perennial tradition. For Heidegger, entering into a free relation with technology means being able to see and let coexist different attitudes to the world. Instead of surmounting technology or indulging in back-to-nature dreams, he looks for possible forms of its overcoming or Verwindung. According to Heidegger, we have understood what modern technology is when we do not see it merely as a tool or as man's activity, but as a kind of world disclosure. At the origin of technology - in Greek 'poiesis' and 'techné' - the character of challenging does not entail the primacy of the non-dominating attitude of bringing forth things. This gives us a clue in our search for a definition of modern technology or, in other words, when looking for a free relation to it. This is, I feel, neither a naïve nor a romantic view of modern technology. And it is not, of course, an anti-rationalistic one!  

Heideggers reflections information technology may serve as an illustration here (13). What are the characteristics revealed by information technology as it appears in modernity? Analogously to the view on modern technology as a whole, information technology is not just a tool for manipulating language. Nor does it suffice to look on it, as Winograd and Flores do, as a tool for designing human conversations. In actual fact it is what I suggest calling the information Ge-Stell. This term is meant to recall the Heideggerian characteristics of technology - and particularly that of challenging disclosure - in their relation to language. This characteristic becomes manifest when we consider language from a non-dominating attitude, as in the case of poetry. The crucial point about modern information technology, as well as modern technology as a whole, is not how to design computer-based systems under the hermeneutical premise that they should be regarded  merelys as tools. According to Heidegger, we can only overcome (verwinden) technology, if we are able to see its ambiguity: it looks like a tool, but it is a challenging disclosure of the totality of beings. This is not something we are simply able to change, in the case of information technology, for instance through a different kind of software design. We must first learn first to see its ambiguity, just as we learn to see our image and the image of things in modern art - say in a cubist picture by Picasso -  not as the deformation of an ideal, but as an original perspective of what things are. By the same token, we must learn how to see information technology as the modern challenging perspective of our being-with-others in the world. In other words, we must learn to see it as the perspective it is. Consequently, we must consider this perspective as a genuine possibility to be inserted into the plurality of other possibilities of social interaction. By assuming a certain distance to it, we learn to view it ironically, by abandoning the illusion that we could cope better with human conversations merely by readiness-to-hand design and breakdown programming. We do, of course, need user-friendly systems. But their friendliness does not lie in their strong capability to assimilate conversations, but in their weakness to do so. By making them suitable for conversations, we may be distorting both” (Capurro, 1992, p. 6). 

“Technology is argued to be more prevasive an influence upon the polticis of practice, the values of individuals, nursing practice, and decision making than many nurses identify.” (Barnard, 1997, p. 126).

“We need to be more critical of the belief that technology is a neutral object, and originates from being cognizant of arguments which both support and oppose this assertion.” (Barnard, 1997, p. 126).

 “Technology is a complex phenomenon which can be understood only when nurses examine technology as more than a neutral adjunct to their practice. Decisions regarding the use of technology are subject to cultural and social interpretation, and are less likely to be neutral than they are to have significant effects upon social and psychic life. Technology manifests in certain social relations and is a reflection of cultural orientations, symbolism, and division of power” (Barnard, 1997, p. 128). 

“Nurses give minimal credence to the potential reality that the logic of our mechanical environment alters habits, intentions, judgments, prejudices, thoughts, needs, ambition, and obedience. Just as Western society has become dominated by a social and cultural milieu which has embraced technology, so has the practice of nursing” (Barnard, 1997, p. 128). 

“The shifting of burden for decision making is known as an 'agenetic shift'. The term refers to a process whereby a person transfers responsibility for an outcome originating from themselves to a more abstract agent, thus relinguishing control and the burden of responsibility. Thus goals and activities which may lead to pain or inhuman treatment can be placed within the responsibility of technology rather than the health care provider.” (Barnard, 1997, p. 129). 

|When behavior and actions are explicitly ordered, implicitly encouraged, tacitly approved, or legitimized by authorites, our readiness and ability to condone and commit behaviours and actions which may be against our moral judgment are enhanced:” (Barnard, 1997, p. 129). 

”An acceptance of the neutral belief robs nurses of power to affect the direction and influence of technology. This is evidenced by a lack of participation in institutional decisions regarding the type of machine technology to be utilized in clinical practice and a lack of professional recognition in the wider community” (Barnard, 1997, p. 129). 

“Technology, largely in its modes of manifestations as physical object and way of doing, has been integral to and has fundamentally (re) shaped nursing practice.” (Sandelowski, 1999, p. 198). 

“Nurses were indispensable to the early 20th century scientific and technological transformation of western health care and medicine, putting new technologies in use” (Sandelowski, 1999, p. 198). 

“In early 20th century campaigns to promote hospitals to the American public, both nursing and technology were sold together as services the public could obtain in hospitals” (Sandelowski, 1999, p. 198). 

“For most of the history of nursing, nurses (as women) and technology (in the form of material devices, such as x-ray machines, techniques, such as surgery and organizational systems, such as hospitals and specialized units of care) have been represented as embodied extensions of physicians and as servants both to physicians and to the general public in the fight against disease” (Sandelowski, 1999, p. 199). 

“The link was thus created early in this century between sympathetic care embodied in the female nurse and scientific care, embodied in medical and hospital technology.” (Sandelowski, 1999, p. 199). 

“As manifested in representations of nursing and technological relations, the cyborg may be also emblematic of the difficulties nurses have had in enrolling technology to construct a socially valued place and distinctive identity for nursing” (Sandelowski, 1999, p. 199). 

I draw from semiotics, a diverse and complex domain of cultural study concerned with signs and how they come to have meaning. A sign is anything and everything  (e.g. Words, objects, visual images, events) that can be taken to signify something else, so that it has meaning to particular groups of people.” (Sandelowski, 1999, p. 199). 

“Signs acquire meaning by denotation and connotation. Denotation is the process whereby a signifier means a specific signified e.g. Nursing denotes a particular health profession or practice. In contrast, connotation is the process whereby the sign (signifier and signified) points to another, or referent system. These systems are ideological giving the qualities of timelessness and inevitably take on the appearance of eternal truths, that is, being outside history or culture, e.g. Nursing connates ministering angel, mother, etc.” (Sandelowski, 1999, p. 199). 

“Technology connotes science, and control over nature” (Sandelowski, 1999, p. 200). 

“Nursing and technology have been semiotically related by two processes:

a) Metaphoric depiction of nurses as technology (in its modes of manifestation as physical object or means) and b) nursing are not like or even in conflict with technology (in its mode of manifestation as a way of knowing or choosing)” (Sandelowski, 1999, p. 200). 

“Early 20th century doctors conceived nursing practice largely as medical technology (manual labor) and medicine performed mental labor in diagnosis and treatment” (Sandelowski, 1999, p. 200). 

One variant was nursing as a technology of caring where nurses began to emphasize the harmony and unity between technology and nursing” (Sandelowski, 1999, p. 201). 

“Another, nursing as the soft technology necessary for the operation and acceptance of equipment and machines or as the software that allows the hardware to function. Nurses are also shown as trouble shooters in applying devices to patients, charged with ensuring the safe and effective use of these devices and often with their maintenance. Also charged with enlisting patients' cooperation for using devices, educating them, getting them to accept their use, alleviating fears about them” (Sandelowski, 1999, p. 201). (Sandelowski, 1999, p. 201). 

“Although nurses continue to liken themselves and their work to technology to make their work visible and to advance their social positions, the metaphoric link between nurses/nursing and technology is troubling for nurses for several reasons. It reinforces the idea that nursing is nothing more than manual labor and the mindless application of medical science on orders from physicians” (Sandelowski, 1999, p. 201). 

Tech as nursing “ Inanimate objects are depicted as performing the functions of a live nurse, in lieu of a live nurse. The monitor was to be the 'constant finger on the pulse of the patient', the lens of the TV camera would replace the eye of the nurse” (Sandelowski, 1999, p. 203). 

Tech with or standing for nursing “where nurses are deanimated or depersonalized by word and picture juxtaposition with inanimated objects. Way to promote nursing science rather than nursing care since symbols of science are more real and more prestigious than symbols of caring and have 'semiotic primacy' in western cultures. Caring resists such simple representations” (Sandelowski, 1999, p. 204). 

“Proposes a theoretical social science base of social interactionism. 4 Cs: communication, control, care, context. Need to include social, organizational, professional, and other contextual considerations.” (Kaplan, 2001, p. 40). 

“The evaluation of expert systems often ignored context, such as culture, organization, and work life. Contextual questions like power, culture, group relationships, work routines, stakeholders, professional values, social networks, institutional organization, and judgement. Need to focus on user, organizational, sociocultural, and other contextual issues. Current evaluations (experiments, etc.) decontextualize the system under study.” (Kaplan, 2001, p. 41). 

“Whether or not an informatics system works depends on social and cognitive processes as well as technological ones. Often several barriers operate together. The adoption of any innovation should be considered in a holistic, contextual manner” (Kaplan, 2001, p. 43). 

“The complexities of fitting care processes and information processes cause the main problems. For nurses, the new system ended up being highly normative as it tried to impose a new reality, producing uniformity and predictability in thought and behaviour patterns of nurses. Caused information overload and standardization, clinical task load, increased work organization rigidity, and expert autonomy 

negation” (Kaplan, 2001, p. 44). 

“To what degree does a system embody appropriate models of work routines, management assumptions, patient care philosophies, and users conceptions of their needs? A system is never only a system, but contains cognitive models of how people work and think”(Kaplan, 2001, p. 45). 

“Health care informatics should be understood as an ecology of tasks and artifacts. Knowledge is situated in particular social and physical systems and emerges in the context of interactions with other people and the environment” (Kaplan, 2001, p. 46). 

“Need to consider the state of digital resources, people's concepts, task state, social relations, and the local work culture, to name a few. In analyzing an office more deeply, three concepts are especially helpful: entry points, action landscapes, and coordinated mechanisms. (Kirsh, 2001, p. 305). 

Entry Points – a structure or cue that represents an invitation to enter an information space or office task.

Activity Landscape – is part mental construct and part physical; it is the space users interactively construct out of the resources they find when trying to accomplish a task

Coordinating Mechanism – is an artifact, such as a schedule or clock, or an environmental structure such as the layout of papers to be signed, which helps a user manage the complexity of his task

Using the three concepts, we can abstract away from many of the surface attributes of work context and define the deep structure of a setting – the invariant structure that many office settings share. A long term challenge for context-aware-computing is to operationalize these analytic concepts (Kirsh, 2001, p. 305). 

“Offices are niches we inhabit and construct. Owing to our interactions over time we build up a system of supports, scaffolds, at-hand resources, reminders, and interactive strategies that help us to perform our tasks, cope with overload, and recover from interruption. Context can be understood at many levels. The first step is to ground the notion in directly observable or readily discoverable elements of the environment. These elements include the location and identity of people and objects, their activity status (tired, hot, noisy) the general activity they are involved in (reading, attending a meeting), the time period they are in a location, and engaged in an activity. Context is a highly structured amalgam of informational, physical, and conceptual resources that go beyond the simple facts of who or what is where and when to include the state of digital resources, people's concepts, and mental state, task state, social relations, and the local work culture” (Kirsh, 2001, p. 306). 

“We need a theory of the interaction of these elements and an account of how we humans are dynamically embedded in this contextual nexus. The theory of distributed cognition has a special role to play in understanding this relation. Thesis: there is a deep structure to well used workspaces.” (Kirsh, 2001, p. 307). 

“Office contexts are complex ecologies where office and inhabitant co-evolve, display structural coupling, each component of the system has a causal influence on the other. The result is a highly complex system displaying attractors, instabilities, and cycles typical of dynamical systems” (Kirsh, 2001, p. 308). 

“Qualitative regularities – movement of information, number and arrangement of entry points, state of coordinative structures, shape of the activity landscapes = abstract characterizations of work context” (Kirsh, 2001, p. 307). 

“The challenge in seeing an office as an ecology where inhabitants are structurally coupled to a more abstract structure – the deep structure of their work context – is that this deep structure must have the right psychological properties for inhabitants to act appropriately – it must be psychologically accessible” (Kirsh, 2001, p. 310). 

Entry Points – a structure or cue that represents an invitation to do something, to enter into a new venue or information space. 

Have four objective dimensions:

· Intrusiveness – attention getting cues

· Metadata Rich – how much info is available?

· Visibility – how unobstructed are they?

· Freshness – when created? 

Also, two subjective dimensions:

· Importance

· Relevance to current activity (Kirsh, 2001, p. 315-6). 

Activity Landscapes – a major factor in shaping the behaviour or ecology of an office. Just as entry points accumulate in physical offices, so do activity landscapes. An office is a result of a superposition of landscapes, each landscapes with its own set of entry points, own set of values, and own set of relevant resources. (Kirsh, 2001, p. 316). 

“Lies at the interface of user, task, and world. From the user comes thew concepts and categories that carve the physical world up into activity meaningful parts. From the task comes constraints (soft) on whether an action is relevant and how worthwhile it is and from the world comes the underlying support for activities and the causal basis for the consequences that actions have”(Kirsh, 2001, p. 316). 

“The construct resulting from users projecting structure onto the world, creating structure by their actions,  and evaluating outcomes = the theoretical structure in which to track and analyze the goal directed activity of a user. Activities are open ended processes.” (Kirsh, 2001, p. 317). 

“The idea of coordination is that agents partner with the resources in their environment when they work toward completion of a task. e.g. Clocks allow us to synchronize our actions, also paper clips, staples, forms.” (Kirsh, 2001, p. 318). 

“Well designed forms are one of the more powerful coordinating devices in an office. They are part of the work context – they figure in the structure – agent-artifact coordination” (Kirsh, 2001, p. 319). 

“Artifacts are modified by office inhabitants and participate in a coordinating loop where the agent changes the state of the artifact, the artifact prompts the agent to act, and so on. Business culture has developed a collection of representational elements and interactive strategies to structure thought and action, e.g. Lists, post its, corkboards.” (Kirsh, 2001, p. 320). 

“Social informatics examines the design, uses, and consequences of information and communication technologies in ways that take into account their interaction with institutional and cultural contexts. If so much social activity shifted from face to face place-based settings to online forums, would community life erode?” (Kling, 2000a, p. 245). 

“We now live in a data driven health care environment and methods for gathering, presenting, and evaluating relevant data about health care systems are paramount.” (Skiba & Cohen, 2000, p. 132). 

“Telecommunications and information technology are transforming the way we live, work, play, learn, and practice health care” (Skiba & Cohen, 2000, p. 133). 

“Change is a constant factor in technology, one of the most rapid changes is in processing power (doubles every 18 to 24 months). Faster, smaller, and cheaper are the predominant trends in information technology.” (Skiba & Cohen, 2000, p. 134). 

“Advanced communications technologies for networking will also dramatically change the way we practice health care. New interfaces that allow more seamless and natural connections between humans and their technology are in development. We are entering the era of multi-modal or post WIMPS (Windows, Icons, Menus, and Pointing) user interfaces. Will use multimodal interactions, speech recognition, tools, audio, optic, touch sensitive, and gesture recognition devices. Post WIMP devices involve all the senses and natural language devices. Another trend is the use of smart and embedded devices that can observe and manipulate things eg. In phones, cars, and even humans to collect, monitor, and transmit data” (Skiba & Cohen, 2000, p. 134). 

“The goal is to select technologies that are seamless and ubiquitous to the clinical process, while supporting patients and family participation in health decisions. 

Ideal Case management System

data coded upon a classification or coding schema

decision support tools, prompt to ask questions, give reminders, highlight abnormalities, exceptions, is an active partner in assessment process 

provides access to information resources relevant to case e.g connect to online resource. (Skiba & Cohen, 2000, p. 135). 

In future, a smart agent will work with patients to conduct an online assessment through wireless phone device. Clinical decision support tools now facilitate the development of care plans. These tools may offer proactive information, such as the existence of a clinical pathway for a given problem, may offer substitute alternative therapies based on the latest evidence, best practices, or the patient's insurance coverage. Clinical pathways can be linked to the patients electronic health record and various web resources. (Skiba & Cohen, 2000, p. 136). 

In future, just in time information can be readily available to support the provider, this information can also be available to the patient to encourage active participation in the care planning process. The clinical pathway can become dynamic document with inputs from providers, interdisciplinary team members, and patients and their families. (Skiba & Cohen, 2000, p. 136). 

The clinical pathways can become dynamic documents – will be multimedia documents that contain text, video, audio, graphics, and links to additional resources (Skiba & Cohen, 2000, p. 137). 

Future communication will be primarily electronic and multidimensional. Will have collaborative work tools that will allow both synchronous and asynchronous communication. (Skiba & Cohen, 2000, p. 138). 

Smart devices and clothing will be connected to one's personal Bodynet, a personal network that coordinates the devices and both transmits and receives information” (Skiba & Cohen, 2000, p. 139). 

“At the bedside, information technology can help improve nursing productivity and enhance collaboration and communication between caregivers.” (Kirkley, Johnson & Anderson, 2004, p. 94). 

“Organizationally, the leadership strategies, interdisciplinary committees, and workflow design processes required for successful technology implementation also correspond with the leadership and cultural initiatives espoused by the Magnet program = the Forces of Magnetism” (Kirkley, Johnson & Anderson, 2004, p. 94).

“Nurses are the hub of the health care organization. As the coordinators of care – and as the clinicians who spend the most time at the patient's bedside – it is difficult to overstate their importance to the delivery of quality care.” (Kirkley, Johnson & Anderson, 2004, p. 94).

“It takes an innovative, risk-taking, dynamic nurse leader – the type found at Magnet institutions – to undertake the large-scale organizational change needed to successfully implement a clinical information system.” (Kirkley, Johnson & Anderson, 2004, p. 95.

“If registered nurses are to participate fully in an ICT-supported health care system, the single biggest challenge is the creation of a positive information technology culture in nursing. An ICT-supported, consumer-focused system opens up opportunities for all health care provider groups to practice to their full scope. Nurses have the challenge and the opportunity to practice more autonomously focusing on health promotion and illness prevention” (Canadian Nurses Association & Office of Health and the Information Highway, 2000, p.7). 

“Overall, there was a positive feeling about the future of health care and the role that ICTs will play. ICTs will support a consumer-focused health care system aimed at health promotion and illness prevention with registered nurses practicing increasingly in community-based roles. 

With health promotion, illness prevention and treatment information at their fingertips, consumers will be active participants in their own health care decisions. A broad range of telehealth services will mean more care available in the consumer's home and community. An ICT-supported health care system will seamlessly link all points of care for the consumer, often across geographic borders. Consumers will own, control, and be able to access their EHRs. Protection of personal health information issues and problems will be addressed and resolved. 

Registered nurses will have the nursing informatics (NI) competencies necessary to use ICTs in their practice. Nurses will be involved in the design and implementation of new technologies, software applications and information systems. They will have easy access to user-friendly information and decision support tools. The registered nurse's role will be more autonomous and shift increasingly to the community setting” (Canadian Nurses Association & Office of Health and the Information Highway, 2000, p.10). 

“Healthcare will be viewed as a technologic network, and within that network muliple knowledge domains reside and interact. These domains, in turn, are socially constructed and historically contingent. (Fairman & D'Antonio, 1999, p. 178)

“The use of various 'informatics tools' for routine patient care promises to radically alter the ways whereby medical knowledge and information are processed and applied. In so doing, it can also change the nature of the information exchange and relational communication that occurs between patients and caregivers. Many respondents report being empowered by the use of the tools, and having greater confidence in the care and advice caregivers offer. A few others, however, suggest diminished confidence in care and a more 'impersonal' environment, resulting specifically from the use of the computer in the office.” (Weaver, 2003, p. 59). 

“Unlike most other informatics tools (computer based or otherwise) knowledge coupling (KC) tools were developed for routine use to bring relevant medical knowledge to bear on individual patient's problems – a process that is impossible without external computer aids. KC tools guide caregivers in gathering patient information, coupling this information with related medical knowledge, and identifying the range of diagnostic or management options and the pros and cons pertinent to the patient's problems. Caregivers and patients then negotiate what these results mean and what next steps to take.” “The use of various 'informatics tools' for routine patient care promises to radically alter the ways whereby medical knowledge and information are processed and applied. In so doing, it can also change the nature of the information exchange and relational communication that occurs between patients and caregivers. Most communication that occurs between the caregiver and the patient, and that affects patient satisfaction and outcomes, involves either a) the exchange of information pertinent to the patient's situation or b) relational communication designed to sustain interaction. Patients are concerned about being heard and understood. In addition, patients want to know and understand what it is that is ailing them. Hence, they seek as well as give information. ” (Weaver, 2003, p. 60). 

“Informatics tools are mainly designed to enhance the process of information exchange, and only indirectly influence the relational aspects of human-human communication per se.” (Weaver, 2003, p. 70). 

Utility (under nursing control, tool)

“Studies estimate that nurses spend as little as 15 percent of their time on direct patient care. As much as half goes to documentation. One welcome outcome expected of the many IT initiatives under way is revitalization and redefinition of the role of nurses and the nursing practice. Clinical documentation is an area where IT can have a major influence. As they help coordinate all the multifaceted activities related to patients, nurses must ensure that every aspect of diagnosis and care is carefully documented. Documentation poses a tremendous, often unmanageable, challenge and has become the root cause of many patient safety and other problems.”(Ball, 2005, p. 1). 

“Busy physicians and busy nurses might not remember or have time to read each other's notes. Information entered by other healthcare professionals is seldom integrated into physician and/or nursing documentation. These silos of information by discipline do not lead to the best care plan. Data generated by any one group that may be of interest to other groups should be integrated, easily accessible, and clearly visible as patient-centric information. 

A change expected to surface soon is acknowledgement that patient care is an interdisciplinary process requiring an interdisciplinary approach to documentation, data collection and analysis. Systematic data collection reduces paperwork redundancy and improves quality of care and fiscal efficiency. Single-entry data sets can save staff time by directly supporting reporting requirements that involve patient classification, acuity level, productivity, quality of care, decision support software and financial analysis.

Plus, data transformed into information and further transformed into knowledge assists healthcare staff in making knowledge-based decisions--choices based on the patient's total healthcare picture. Systemwide data provides a means to analyze overall process effectiveness and to spot areas needing change. This type of information management is instrumental in analyzing indicators that correlate nursing actions--such as the percentage of R.N. care hours versus all nursing care hours--with patient outcomes.”(Ball, 2005, p. 1). 

“Nursing remains under the ever-pressing demand to do more with less. Yet, our profession only sparingly implements incredible technological advances that have streamlined other industries. Why haven't we capitalized on these phenomenal resources?” (Bartholomew & Curtis, 2004, p. 48). 

“In opposition to these premises, the rationalistic tradition's view on human understanding is characterized by the idea of representing a so-called objective world through mental processes. Language is considered to be the result of such mental data processing, which is basically autonomous and independent from the social context. Consequently, computers which manipulate language are said to be intelligent, to understand, to think, to be able to replace experts and so on.  

Winograd and Flores criticize this conception. They view computers essentially as tools for conversation, to be implemented as aids where the user's background expectations are confronted with non-obvious situations.   

In such situations of what they call breakdown, tools are normally no longer of any use. Instead of their readiness-to-hand  -  a Heideggerian concept which I shall explain in detail below -  we are confronted with their presence-at-hand as objects. By a hermeneutical design of computer programs, some possible breakdown situations can be implemented in order to help the user when something goes wrong with the normal functioning of the system. In other words, the flexibility of the system depends on its capacity for anticipating such situations, i.e., on its capacity to remain a tool” (Capurro, 1992, p. 2).    

“Nurses in all specialities are required to care for patients and develop the technical knowledge not only to manipulate machinery but interpret the world around them. Overall, the literature remains deterministic (both utopian and dystopian) and favors an uncritical approach to technology in which the phenomenon is understood to be little more than machinery and tools. Determinism seeks to explain phenomena in terms of one principle or determining factor” (Barnard, 1997, p. 126).

“One belief influencing the reason why nurses uncritically accept and interpret technology centers on the notion that technology is a neutral object – view that machines do not make decisions, they only solve problems” (Barnard, 1997, p. 127).

“Technology is always unrelated  neutral machinery or objects (neutral in the sense of being totally responsive to preferences and decisions) which are controlled by nurses (control meaning nursing having lordship over or being master of technology). (Barnard, 1997, p. 127). 

“According to Colgrove (1982) the belief is a dominant sociological paradigm which emphasizes domination and mastery, and strengthens the belief that humans have the right and ability to manipulate nature for their desired ends and purposes” (Barnard, 1997, p. 127). 

“Technology is conceived as socially, culturally, and morally neutral – is conceived as amoral (amoral in the sense of having no value of moral consideration) – is nothing more than a resource to be used by nurses” (Barnard, 1997, p. 127). 

“The neutral belief suggests there is nothing intrinsic to technology or the circumstances of its emergence which predetermines how it is used and controlled, or the effects of technology will manifest upon individuals, groups, or the political forms around us” (Barnard, 1997, p. 127). 

“Nurses are characterized as capable of transcending bias, politics, economics, disinterest, and even disenfranchisement, to influence adequately the use of technology” (Barnard, 1997, p. 128). 

Standard Tools Model (Kling, 2000b, p. 220).

ICT as a tool

Business Model

One shot implementations

Technological effects are direct, immediate

Politics are bad, irrelevant

Incentives to change are unproblematic

Relationships easily formed

Big social effects, isolated, benign

Simple contexts, e.g. Demographics

Knowledge/expertise is explicit 

ICT infrastructure is fully supportive 

“The UK government is committed to a sustained increase in National Health Service (NHS) spending in modernising all aspects of care and treatment, but is determined that this expenditure will result in the NHS embracing new ways of working encompassing the two faces of clinical governance:

· continous improvement – requiring all those working in the clinical process to use information and information systems to critically examine and improve the way they work

· performance management – creating an environment where healthcare workers acknowledge and support the right of patients and taxpayers to have access to meaningful performance data, both to justify continuing investment and to inform individual patient choice” (Cowley, Daws & Ellis, 2003, p. 207). 

“The new generation, the Millennials, are different. They are multitaskers and collaborators. They use technologies as an inherent part of how they communicate and learn.” (Skiba, 2004a, p. 370). 

“In schools of nursing, we are multigenerational. We have Matures (born 1900-1946), Boomers (born 1946-1964), Generation X (1965-1982), and the Net generation or Millennials, which began in 1982. Faculty are mostly Matures and Boomers. Our students cross the different generations with a new and growing group of nontraditional, or older, students entering nursing or returning for their degrees.” (Skiba, 2004a, p. 370). 

Characteristics of Millennials:

· digitally literate/digital natives

· Connected, despite their mobility. Whether it be by email, cell phone or PDA, they are connected and communicating

· Immediate – they respond quickly and expect quick responses- live in a 24/7/364 world

· Collaborative – their social networks are more varied and extensive

· Experiential, Engaging and Interactive – are multitaskers and live in a multimedia world. They learn by doing. They also learn by participating, interacting, experiencing, and constructing their knowledge. (Skiba, 2004a, p. 370). 

“Harnessing the power of modern information and communication technologies (ICTs) to health care entails such innovative applications as electronic health records (EHRs), telemedicine, telehomecare, and Internet-based information for the health care professional and consumers alike. These applications are emerging as an enabling feature of national importance for transforming the Canadian health system in the 21st century and contributing to Canadians' health. They can significantly improve the accessibility and quality of health services for all Canadians, while increasing efficiency of the health system” (Canadian Nurses Association & Office of Health and the Information Highway, 2000, p.4). 

“They see ICTs as strong supports in a shift from an illness model of health care to a focus on health promotion and illness prevention. Canadian registered nurses have long advocated for this focus.” (Canadian Nurses Association & Office of Health and the Information Highway, 2000, p.7). 

“The concept of clinical transformation is developed with new models of care delivery being supported by technology rather than driving care delivery. Clinical transformation is clinical and nonclinical process improvement supported by technology, not driven by it” (Smith, 2004, p. 92). 

“New HCT is broadly defined as any hardware, software, patient monitoring device, and/or care delivery device used in health care by professionals with advanced computer-chip technology. Health care finds itself at a convergence of available technology and software and the greatest opportunity for connectivity between biomedical devices and the end user from any location” (Smith, 2004, p. 93). 

“Technology, and the data it provides, can help nursing improve care in three was:

· By counteracting human error,

· By improving human behavior, and

· By putting nurses where they can be most effective.

Technology does this in two ways: with software that translates data into information and with hardware that improves the way nurses collect that data” (Simpson, 2004, p. 303). 

“Technology can help cultivate caring by providing the data healthcare organizations need to understand how and why errors occur to prevent them from doing so” (Simpson, 2004, p. 303). 

“Informatics competencies must be incorporated into nursing curricula at entry-level and via staff development to provide a ready workforce. Creative faculty development strategies that capitalize on the concept of faculty as a community of practice are required to incorporate informatics competencies into nursing curricula” (Barton, 2005, p. 323). 

“What are the best human replacement strategies with electronic health care delivery (robots, simulation, digital hospitals, telehealth, an ageless society, smart houses, imbedded sensors?) (Neuman, 2006, p. 15). 

“An examination of the roles of nurses revealed that nurses are high level information processors in all areas of nursing practice” (Jiang, Chen & Chen, 2004, p. 213). 

“Technological caring is defined as the technical achievement of caring in critical care settings. It epitomizes the use of technology in nursing. This instrument – Technological Caring Instrument (TCI) facilitates the advancement of a renewed understanding of the value of technological competency and proficiency in nursing practice (Locsin, 1999, p. 27). 

“Nursing has been categorized into two major types of healthcare functions: technologically demanding, and supportive/expressive practices. 

Technique (modernist, QA, EBP, best practices)

“Nurse administrators

IS proliferation will have important influences on the role of the nurse administrator, who decides how best to organize, coordinate and develop IS management and support computer-based data collection. Other responsibilities include strategic and systems planning and implementation of clinical nursing systems--to support staff and facilitate monitoring and evaluation of clinical and budgetary outcomes.

Nurse administrators must work directly with the CIO and nurse informatics specialist in developing and deploying systems to convert this data into useful information. The nurse administrator must help develop the IS strategic vision to ensure selection of the hardware and software needed for applications that can be used in many units or linked with other facilities. These key applications will provide fundamental systems support for nursing department operations, such as workforce, financial and quality management systems.

Systems for patient classification (e.g., analyzing patient acuity level to determining level of care needed) are critical to support nursing administration functions. In financial management, linking patient classification data, staffing requirements, and evidence-based practice data to a budget methodology can help justify the nursing department's annual operating budget and expedite budget preparation.

Wireless technology will have a growing role. Wireless LANs and PDAs allow documentation during encounters. Electronic bulletin boards, calendar filings and email enable rapid communication of nursing administrators with staff, nursing managers and support departments.

With the right nursing informatics background and training, nurse administrators can play a major role in accreditation and compliance--such as assisting in implementing standards of the Joint Commission on Accreditation of Healthcare Organizations, based in Washington, D.C., or ensuring that systems are in place to evaluate compliance with the Health Information Portability and Accountability Act.”(Ball, 2005, p. 2). 

“The nation is at a tipping point in applying enabling technologies to healthcare. With the push coming from the federal government and all corners of the field, this is indeed a far-reaching revolution. The time has come for healthcare to leave the manual tools of the past in the past and turn to the enablers of the 21st century. The nursing profession is being transformed to meet the needs of the new world and will be a major player in the revolution.” (Ball, 2005, p. 2). 

“The goal of health informatics is to support and improve the function of the health system by enhancing decision-making, improving the flow of information through the system, and facilitating system integration” (Buckeridge, 1999, p. 5). 

“At the international level, the International Council of Nurses (ICN) is leading the development of a universal language for defining and describing nursing practice – the International Classification of Nursing Practice (ICNP). The purpose of the ICNP is to provide a tool for describing and documenting key elements that represent clinical nursing practice” (Canadian Nurses Association, 2001, p. 2). 

“In Canada, CNA's HI:NC (Health Information: Nursing Components) Working Group has continued to build on the work started in the early 1990s to develop a standardized minimum data set for nursing. There is now a national consensus that critical nursing care data elements include client status, nursing intervention and client outcome”  (Canadian Nurses Association, 2001, p. 2).

“CIHI completed the development of a new Canadian Classification Health Interventions (CCI) that is currently being implemented in a number of provinces. The CCI was developed to be consistent with concepts and terminology in the ICNP. The classification contains a comprehensive list of diagnostic, therapeutic, support and surgical interventions, allowing for the standardized collection of health interventions, regardless of the service provider or service setting”  (Canadian Nurses Association, 2001, p. 3).

“Today, nurses are responsible for increasingly machine oriented health care dominated by administration and bureaucratic structures” (Barnard, 1997, p. 126).

“Technique refers to the formation of system comprised of human, organizational, political, and economic structures which are aimed toward the absolute efficiency of methods and means in each field of human endeavor” “Nurses are among many groups who still adhere to a humanist view of technology on the nonhuman and nonnatural side of the human/nonhuman, nature/artifice divide. We still depict ourselves as the bridge spanning the divide between technology and humane health care. We have already claimed professional ownership of the space between technology and patient, and the responsibility for maintaining humane care in technological environments. Dwelling in this space, we see ourselves as the mediators between two seemingly irreconcilable and disparate forces.” (Barnard & Sandelowski, 2001, p. 372). 

“Technique, not technology has increasingly structured collective behaviour and influenced individual lives, cultures, and professional perspectives. Many aspects of nursing and health care are structured in accordance with technical demands arising from relationships that develop because of technique which emphasize a primacy of means, efficiency, and rational order. Technique does not attend to such phenomena as individual and cultural difference. The purpose of technique is to reproduce itself; it is the center of its own attention” “Nurses are among many groups who still adhere to a humanist view of technology on the nonhuman and nonnatural side of the human/nonhuman, nature/artifice divide. We still depict ourselves as the bridge spanning the divide between technology and humane health care. We have already claimed professional ownership of the space between technology and patient, and the responsibility for maintaining humane care in technological environments. Dwelling in this space, we see ourselves as the mediators between two seemingly irreconcilable and disparate forces.” e.g protocols for quality care, best practices(Barnard & Sandelowski, 2001, p. 372). 

“Because of technique, there can be over emphasis on the maximization of efficiency, specialization of practice and development of conformity and sameness in product, process, and thought. Accordingly, it is technique, not technological objects oer se that we must confront, as we have delegated to technique the power of decision making and have relied on technique for the development of professional status” 

(Barnard & Sandelowski, 2001, p. 372). 

“We nurses have expressed concern over the impact of technology but have embraced technique. Yet it is technique that has made nursing technological not objects, machines, automata, or equipment”s(Barnard & Sandelowski, 2001, p. 372). 

“Dashboards or balanced scorecards are being used more in health care to meet strategic objectives. Modeled after automobile dashboards or plane cockpit. These tools provide executives the opportunity to review any trends or variations in their units critical performance areas. Main focus is interactive multilevel reporting of relevant unit-level data. The current trends in health care challenge nurse leaders and hospital administration to align strategic objectives and remain financially competitive” (Mazzella Ebstein, 2004, p. 307). 

Dashboards are a nursing informatics strategy for performance improvement. Communication of essential information to the key individuals within health care organizations is seriously lacking despite being well supporting in the literature. Nursing informatics defined by Charters (2003) is dedicated to finding ways to make clinical documentation visible and accessible for evaluation and comparison. Essentially, standardized outcomes are required to build evidence based practice. The process of collecting, trending, and communicating data has been instrumental in improving quality care practices and fosters a culture of safety throughout health care. Dashboards display indicators based on collected data and provide a means for the nurse leader to trend data (key indicators) on a daily basis and over time” (Mazzella Ebstein, 2004, p. 388). 

“Paper describes a quality model driven by health informatics to support the learning organization forming a bridge between health informatics and the modernisation agenda” (Cowley, Daws & Ellis, 2003, p. 208). 

“These approaches allowed teams to reflect in action and reflect on action with appropriate tools provided within all the leading general practice clinical systems.” (Cowley, Daws & Ellis, 2003, p. 208). 

“The health informatics model consists of three essential parts: data, information and knowledge. These elements are arranged in a hierarchy, with data at the base of the model providing the basis for establishing information and leading in turn to the potential generation of knowledge. The informatics model converges closely with the principles, aims and tasks of evidence-based medicine(EBM), particularly as they relate to searching, appraising, reviewing and utilizing information and research.|Health informatics may involve the spreading and dissemination of information but this should be seen as only a part, not the equivalent, of the complex process of generating knowledge” (Georgiou, 2002, p. 127). 

“Advances in information technology have spurred the development of EBM, as well as providing the very basis for its realization.” (Georgiou, 2002, p. 127). 

“The major weakness of health care computing has continued to be the dichotomy between the abundant level of computing expertise available on the one hand, and the lack of commensurable utilization of computing on the other” (Georgiou, 2002, p. 128). 

“Information processing and communication are centrally involved in virtually all health care activities, including obtaining and recording information about patients; communication among health care professionals; accessing medical literature; selecting diagnostic procedures; interpreting laboratory results; and collecting clinical research data” (Georgiou, 2002, p. 128). 

“The informatics process traces its origins to the functions of taxonomy and classification as they developed in the 19th century. Early statisticians used and developed classification systems as repositories of knowledge established from data and information. They in turn developed an informatics model consisting of three essential parts arranged hierarchically, with data at the bottom, an intermediary layer of information, and topped by a knowledge layer.” (Georgiou, 2002, p. 128). 

“The informatics model is a simplistic way to conceptualize a complex process. In reality there are a number of interrelated activities involved in the generation of information. These include the most demanding attention to data quality – validity, reliability, meaningfulness, and accessibility – alongside careful regard of the statistical and epidemiological meaning of the results. The generation of knowledge proceeds through a complex process of induction, deduction, and assessment, itself subject to scientific debate and further trials and experimentation. ...Moreover, the whole process cannot be divorced from the social, economic and even political influences that impact upon any decision making exercise. ” (Georgiou, 2002, p. 128). 

“The similarities between early 19th century developments and today's information agenda do not end there. Desrsieres's (1998) The Politics of Large Numbers: A History of Statistical Reasoning, a description of the information model adopted in the 19th century, revealed a similarly constructed circular model where 'data; (literally “givens”) appear as a result of organized action; “information”is the result of formatting and structuring of these data through nomenclatures and “knowledge” and “learning” result from the reasoned accumulation of information.” (Georgiou, 2002, p. 129). 

“There are some who criticize EBM as statistically driven rather than scientifically driven, and complain that the health service has been forcibly unified under a single quality assurance system- easily regulated by politicians, bureaucrats, and their statistical technicians.” (Georgiou, 2002, p. 129). 

“As we redesign nursing curricula or develop courses for an evidence-based practice (EBP) world, it is important to consider the essential role of informatics. Recent work by colleagues affirms that an informatics infrastructure is an essential ingredient to EBP and patient safety” (Skiba, 2005a, p. 310). 

“A study by Tanner and colleagues examined nurses' readiness for evidenced-based practice, specifically, their information literacy knowledge and competency and their access to research information. The results showed a need in many respondents to:

· acknowledge awareness of a need for information

· identify and retrieve information 

· evaluate information for relevance

· integrate information into practice 

· evaluate the effect of the information on the problem or issue (Skiba, 2005a, p. 310). 

“The Educational Testing service defines Information and Communication Technology (ICT) literacy as the ability to use digital technology, communication tools and/or networks appropriate to solve information problems in order to function in an information society. This includes the ability to use technology as a tool to research, organize, evaluate, and communicate information, and the possessional of a fundamental understanding of the ethical/legal issues surrounding the access and use of information” (Skiba, 2005a, p. 310). 

“Critical thinking ICT skills are to define, access,  manage, integrate, evaluate, create, and communicate. It encompasses technology tools such as word processing, database search engines, and concept mapping software.” (Skiba, 2005a, p. 311). 

“Administrators quantify technology benefits that increase productivity, streamline work processes, or impact patient quality and safety. Technology options such as clinical documentation systems, bar coding, medication administration, computerized provider order entry (CPOE), specialty systems, inventory, charge capture, and workflow management are maturing” (Parker, 2004, p. 41). 

“Multimodal applications that allow users to interact with computers based on voice, touch screen, pen, mouse, or keyboard improve user acceptance. Maturing health care technology and continued product enhancements lead to successful application implementation.” (Parker, 2004, p. 41). 

“The Institute of Medicine's report Crossing the Quality Chasm defined 10 characteristics for redesigning health care systems in the 21st century. These characteristics included, among others, the focus on patient-centered care, patient safety as a system property, free flow of information as a source of knowledge, and decision making that is evidence-based. Evaluating quality and patient safety currently assumes the need to leverage information technology as a tool to achieve a redesigned health care system. Evidence-based practice and using informatics were identified as core competencies for health care professionals in this decade to support the principles of the Quality Chasm report” (Johnson, 2004, p. 14). 

“Integration of nursing informatics into the quality program is essential to build an appropriate infrastructure that is consistent with the current technology-driven environment” (Johnson & Ventura 2004, p. 100). 

“Incorporating such tools as decision support; developing key interfaces among areas such as laboratory, pharmacy, and radiology; providing clinical alerts related to potential adverse events; and aggregrating data across time and geography for linkiing process to outcomes provide the foundation for improving patient safety through the use of information technology.” (Johnson & Ventura 2004, p. 100). 

“In reality, technology is an ambiguous phenomenon that leads to nursing practice and patient care outcomes that range across all possibilities” (Barnard, 2000,  p. 1136). 

“Technology can be experienced as alteration to the free will of nurses. Alteration to will (violition) is an important experience of technology that needs recognition, further research, practical resolution, and critical debate” (Barnard, 2000,  p. 1136). 

“The act of including machinery and equipment in nursing introduces patterns of technological activity that by their very nature change nursing practice, knowledge and skills, and the way nurses organize the profession and health care” (Barnard, 2000,  p. 1137). 

“Technology to a greater or lesser extent can interfere with a nurse's freedom to determine and accomplish individual goals, professional approaches to care and principles of nursing practice. For example, the daily practice of nursing can be altered by the demands of machinery and equipment. Technology demands levels of attention, time and commitment that can be arduous for a nurse and inappropriate to the needs of patients and the clinical environment. Technology can interfere with the will (volition) of nurses and the practice of nursing. Even though technology can save time and allow nurses to concentrate better on patients and the principles of care, in some instances technology can make nursing practice more demanding, time consuming and distracted.” (Barnard, 2000,  p. 1138). 

“Technology was identified as one of the primary reasons why nurses had a lack of time to be with people. Technology requires each nurse to meet its demands. The orderly nature of its operations can discourage clinical practice that is not subject to rationality. The ordered world of technology can impose itself over, or at minimum to, the activity and focus of the nurse. It can limit the opportunity to establish genuine and undistracted human relationships.” (Barnard, 2000,  p. 1139). 

“A technological barrier is depicted between herself and the patient due to the time, expertise, physical presence, and intellectual strength that is directed towards machinery and equipment rather than the person.” (Barnard, 2000,  p. 1139). 

“A further consideration of the experience of alteration to free will is the understanding that technology is a form of medical dominance. The requirements to use technology was associated sometimes with meeting the needs of medical practice rather than nursing. Sometimes it alters the ability of nurses to care adequately for patients, and distracts them from their nursing focus” (Barnard, 2000,  p. 1140). 

“Will is a concept central to philosophy of action – and thereby to any comprehensive understanding of technology – the will to survive, the will to control, the will to freedom”. (Barnard, 2000,  p. 1141). 

“There can be an inability to resolve the tension between the good that is known about the use of technology and the less favourable outcomes of our relationship with technology” (Barnard, 2000,  p. 1141). 

“The inability to resolve the tension highlights three violitional senses that influence the response of  nurses to technology. The senses are manifest first as our desire to use sophisticated technology for the advantage of patients, clinical practice and professional prestige. Second, the motivation to access and use technology based on commonplace assumptions such as the neutral effect of machinery and equipment on nursing care, and uncritical faith in technological progress, and third, our consent to the medical model and the political, administrative and bureaucratic elements of technology.” (Barnard, 2000,  p. 1142). 

Agency (actor)

“Machines, tools, procedures, and protocols are agents of use and are physically and philosophically independent of human action and choice.” (Barnard, 1997, p. 127). 

“Technologies, like people, are now conceived of as having agency, biographies, lives, lifecourses, histories, language, idiosyncratic quirks, inclinations, and known propensities for perverse or benign behavior” (Barnard & Sandelowski, 2001, p. 368). 

“In contemporary social studies of science and technology, the actor-network view of humans and nonhumans as analytically (as opposed to morally) similar, and its emphasis on acts, not actors, contrasts with dualistic and deterministic accounts of technology as alien to human beings and as stable causes of effects. Technologies, like people, simultaneously act, but are also 'acted upon'”  (Barnard & Sandelowski, 2001, p. 369). 

“The potential and power of a technological device to shape an interaction is not pregiven but is realised in practice, e.g. A stethoscope is an instrument of diagnosis, an extension of the ear, a symbol of science, and a bid to a higher social status” (Barnard & Sandelowski, 2001, p. 369). 

“Technologies foster personhood and further humane caring. Xrays, etc. offer visual objectification of the body often sustained patient's subjectivity by helping them to legitimate their suffering. By offering these patients, who had nothing to show for their pain, visual proof of its cause, visual technologies conferred them the power of the visible in a culture that increasingly defines the real as the seen” (Barnard & Sandelowski, 2001, p. 370). 

“Human beings create technologies and thereby the nature that technologies reveal, alter, and even (as in the case of a baby conceived in vitro fertilization) make possible. Resuscitation technology served as a cultural ritual facilitating the passage from life to death. By providing an opportunity to prepare for impending death, the technology naturalized and dignified death” (Barnard & Sandelowski, 2001, p. 371). 

“Today, a dazzling high-tech array of new technologies promise to increase worker productivity and organizational efficiency as well as contain costs” (Staggers, 1990, p. 408). 

“Berg's work-actor-network theory focused on work practices and how individuals, tools, documents, and machines are cooperative elements in emergent networks that make work practices function smoothly” (Kaplan, 2001, p. 47). 

“Informatics is contextual by nature, entangled with the work done to gather it. There is a co-evolution of the environment and the system, the technology, work and clinicians are interwoven agents of change. Technology is physically constructed by actors working in a given social context” (Kaplan, 2001, p. 47). 

Classic Diffusion Theory – adaptation of an innovation depends on a) whether users consider its potential positive b) how innovation is communicated along social networks over time c) what information sources are used to communicate about the innovation at every stage of adoption and d) compatibility of the innovation with the adopters' beliefs, values, practices, and norms = fit. (Kaplan, 2001, p. 48). 

Social Interactionist Theory – includes situated action or cognition, actor-network theory, sociotechnical, constructionist, and classic diffusion. The participants, setting, and technology are treated as dynamic, emergent processes, causality as multi-directional” (Kaplan, 2001, p. 48). May see as a symbol of increased administrative control and decrease of independent clinical tradition (Kaplan, 2001, p. 50). 

“The findings of this study illuminate the agency of nurses in the shaping of traditionally male knowledge domains and as a critical factor for understanding the evolution of not only the particularities of the nurse-technology relationship, but also the generalities of the gendered ways of knowing within the healthcare – technology relationship.” (Fairman & D'Antonio, 1999, p. 178)

“Definitions of 'feminist approaches' still vary widely. Some scholars chose a more accessible 'women as actors' frame (e.g. Analysis of women in traditionally male occupations such as engineering); while others focused on the more abstract ways of knowing heretofore characterized as 'feminine' (e.g. An analysis of feminist science) as their starting points.” (Fairman & D'Antonio, 1999, p. 178)

“Gender takes as its domain the exploration of biological and cultural knowledge about sexual differences, and then seeks to consider how this knowledge shaped and still shapes the social and political distribution of power in the world under study. It encompasses the current flurry of studies that document how men and women think, act, and speak with 'different voices'” (Fairman & D'Antonio, 1999, p. 179).

“The social history of technology promises a particularly cohesive way to reintroduce gender and technology into nursing in general, and the nursing-technology relationship in particular because of its characteristic flexibility and its systematic incorporation and recognition of human agency in the process of technology development and diffusion. Rather than posing technology as an object, this way of thinking reconceptualizes technology as a process: as a system of tools, skills, and knowledge used to construct a particular product, be it engines, electrical power, healthcare or a particular knowledge domain. It assumes that the technology itself resides within a social context and cannot be understood without examining contextual factors relevant to the particular society, such as gender, class, economics, culture or race. Within this context, a series of historical actors with an investment in the system make choices about the function, form, or use of a particular technology, and these choices themselves reflect the social context.” (Fairman & D'Antonio, 1999, p. 180). 

“By focusing on both the artefact and the system in which an artefact resides embedded in a nerwork of social relationships, the concept of agency for the actors of the system, be they physicians, nurses, or patients, is made undeniable apparent. Understanding technology as socially constructed rather than as an isolated or politically neutral artefact allows an alternative way of thinking about a technologic system, such as healthcare, that is more inclusive and broader in scope, and may unearth fresh perspectives of the gendered nature of technology. Healthcare can be seen as part of a political, social, and economic process, influenced by gender, and encompassing more than the individual nurse and physician, or a particular machine. As a technological system, healthcare can be studied from the vantage point of particular historical actors such as nurse practitioners and physicians as they reside within the context of time and place” (Fairman & D'Antonio, 1999, p. 181). 

“Twentieth-century western medicine was and is based on a gendered, reductionist scientific system of inquiry compatible with a deterministic view of technology. Nursing's social foundation of informed intuition and empathy still stood in stark contrast to medicine's analytic cornerstone of empiricism and rationality.” (Fairman & D'Antonio, 1999, p. 182). 

“The present article analyzes these pervasive transformational changes from an agentic theoretical perspective rooted in the exercise of perceived personal and collective efficiency. By acting on their efficacy beliefs, people ply the enabling functions of electronic systems to promote their education, health, affective well-being, work-life, organizational innovativeness and productivity and to change social conditions that affect their lives. Technology influences, and is influenced by, the sociostructural nature of societies. The co-determining sociostructural factors affect whether electronic technologies and globalization serve as positive forces that benefit all or divisive ones in human lives” (Bandura, 2002,  p. 2). 

“Wrenching changes that dislocate and restructure lives are not new in history. What is new is the boundless scope and accelerated pace of human transactions and the growing globalization of human interconnectedness. Technology is but one component embedded in an intricate network of sociostructural influences. The development of new technologies, their applications, and societal impact are determined, in large part, by nontechnological sociostructural factors operating interdependently within the larger totality of influences. No single factor in this multicausality plays a determining role in shaping the nature of society. Any theory of human adaptation and change in the electronic era must, therefore, consider the dynamic interplay of technological developments and a variety of psychosocial and structural determinants” (Bandura, 2002,  p. 2). 

“Social cognitive theory provides an agentic conceptual framework within which to study how electronic technologies impact worldwide connectivity and personal and national lives. People make choices and motivate and regulate their behavior on the basis of belief systems. Among the mechanisms of self-regulation none is more central or pervasive than beliefs of personal efficacy. This belief system is the foundation of human agency. Unless people believe they can produce desired outcomes and forestall undesired ones by their actions they have little incentive to act or to persevere in the face of difficulties. Whatever other factors serve as guides and motivators, they are rooted in the core belief that one has the power to produce changes in one's actions. It is a key facotr in how people construct and live their lives.” (Bandura, 2002,  p. 3). 

“People are producers as well as products of their social systems. Therefore, they have a hand in shaping their personal lives and the social and economic life of their society. Social cognitive theory extends the conception of human agency to collective agency. People's shared belief in their combined power to achieve desired results is a key ingredient of collective agency. Perceived collective efficiency raises people's vision of what they wish to achieve, enhances motivational commitment to their missions, strengthens resilience to adversity, and enhances performance accomplishments.” (Bandura, 2002,  p. 3). 

“Increasing complexities in technologies, social systems, and the international economy present new dynamic realities demanding higher-order types of competencies.” (Bandura, 2002,  p. 3). 

“The historical transition from the industrial to the information era has profound implications for educational systems. The hope and future of people in a knowledge-based global society that is rapidly changing reside in their capacities for continual self-development and self-renewal. Students now have the best libraries, museums, and multimedia instruction at their fingertips through the global internet for educating themselves independently of time and place. This shift of locus of initiative involves a major reorientation in students' conception of education in which they are agents of learning not just recipients of information” (Bandura, 2002,  p. 4). 

“Electronic media do more than just expand access to vast bodies of information. They also serve as a convenient vehicle for building virtual social networks for creating shared knowledge through collaborative learning and problem solving. Cross pollination of ideas through worldwide connectivity can boost creativity synergistically in the co-construction of knowledge.” (Bandura, 2002,  p. 4). 

“Information technologies are a tool not a panacea. They are only useful to those who choose to use them productively.” (Bandura, 2002,  p. 4). 

“Given the critical role in psychosocial factors in the adoption and diffusion of innovations, once must guard against placing excessive hope in the technology itself” (Bandura, 2002,  p. 5). 

“The challenge is to exploit the benefits of information technologies without embracing an insulated, socially disembodied cognitivism” (Bandura, 2002,  p. 6). 

“All too often we take a narrow view of the diffusion of innovations. The spread of technologies in a society is a social and institutional matter, not just a technological one. The worth of innovations should be evaluated in terms of the social distribution of benefits as well as their aggregate utility.” (Bandura, 2002,  p. 7). 

“As is usually the case, initial euphoria over the empowering effect of a tool gives way to sobering realization that sociocultural factors largely govern how that tool is used” (Bandura, 2002,  p. 10). 

“Does agency (the capacity to make a difference) lie predominantly with machines (computer systems) or humans (organizational actors)? Structuration theory (Gidden, 1984) sees agency as exclusively a property of humans, whereas the principle of general symmetry in actor network theory (Latour, 1987) implies that machines may also be agents. This paper develops a theoretical account of the interaction between human and machine agency: the double dance of agency” (Rose & Jones, 2005, p. 19). 

“For Giddens, agency relates exclusively to human actors. Technical artifacts, their enduring materiality notwithstanding, are simply 'allocative resources', equivalent to codes and normative sanctions, that influence social systems only when incorporated in processes of structuration (Giddens, 1984, p. 33). “ (Rose & Jones, 2005, p. 20). 

“While the status of material artifacts in Actor Network Theory is somewhat ambiguous, Latour's discussion of the agency of key fobs, door closers, and speed bumps (Latour, 1991); suggests a concept of agency that is not restricted to human actors. Indeed, the coining of the term actant (Latour, 1987) was intended to get away from the association of agency solely with humans” (Rose & Jones, 2005, p. 20). 

“Agency, in Gidden's formulation, is 'the capacity to make a difference' (1984, p. 14) which he calls transformative capacity. It is intimately connected with power; in fact this is one of its defining characteristics, since the loss of the capacity to make a difference is also powerlessness. Power involves the exploitation of resources. “Resources....are structured properties of social systems, drawn on and reproduced by knowledgeable agents in the course of interaction” (p.15)” (Rose & Jones, 2005, p. 22). 

“Technology from a strictly Giddensian viewpoint cannot be an agent, and can only exhibit 'structural properties' when utilized as a resource in social practice by human agents.” (Rose & Jones, 2005, p. 22). 

“A central tenet of actor network theory, in contrast, is an assumption of 'general symmetry' between the technical and social worlds, in which no a priori distinction is made in the treatment of human and non-human actors. Rather, the aim is to understand the development and configuration of alternative heterogeneous networks of actors (comprising both human and non-human 'actant') and the way in which they influence the development and stabilization of forms of technology. Technological artefacts (such as IT systems) acting in networks are often referred to as machines. In this process, actants are defined by what they do (Latour, 1987). In actor network theory, agency is not restricted to humans, but is attributed to technologies (machines) and to material objects  more generally.” (Rose & Jones, 2005, p. 24)..

“Latour's suggestion that actants (including material actors) have 'subjectivity...intentionality. ..morality” (Latour, 1999) constitutes hylozoism, an attribution of purpose, will and life to inanimate matter, and of human interests to the nonhumans.” (Rose & Jones, 2005, p. 24). 

“It is the extent to which humans behave 'as if' machines had autonomy and intentionality that is significant in understanding the interactions of humans and machines, rather than some objectively determined agency (even if this could be established). Moreover, as machines become more complex, their perceived autonomy increases. The mutual transformation of human and machine agency that emerges through their interplay, influences social practice through changes in the perceptions of social actors. Human agents have purposes and forms of awareness and that machines do not. The two kinds of agency are not separate, but intertwined, and their consequences emergent.” (Rose & Jones, 2005, p. 27). 
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“The double dance of agency....we identify three features of a socio-theoretical model of the interaction of machine and human agency from our analysis of the problem of agency. From structuration theory we learn that it is meaningless to study agency without studying the situated context in which it is exercised. This is the conditions under which agency is exercised. From actor network theory we learn that a theory of human and machine agency should be able to account for the process of the interaction between machines and humans over time. From the comparison of the two theories, we learn that human and machine agency is not the same, and we focus attention on this difference by theorizing the different properties of human and machine agency. Properties, process and conditions are related in the double dance of agency model.” (Rose & Jones, 2005, p. 27). 

“When machines act they can be seen as tools )where they act directly under the control of humans to amplify their capacity to make a difference), as proxies (where they replace humans and act in their stead), or as automata (where they take over some (usually minor) part of human decision making as well as the power to act). Modern organizational computer systems can serve all three functions.” (Rose & Jones, 2005, p. 28). 

“Another important property of human agency in this context is intentionality, or volition – humans can drect their agency towards certain outcomes (though these may not be achieved in the manner intended, or at all). While the autonomy of human intentionality may be debated (many authors argue that human agency is heavily socially conditioned) and it must also be recognized that humans can also act in a routinized (situated) and non-intentional fashion, most current machines can only carry out tasks that at some level have been directed by humans. Thus, machines generally do not have the capability to decide which actions to take outside those parameters established by their designers” (Rose & Jones, 2005, p. 29). 

“In contrast to actor network theory, the double dance of agency specifically differentiates properties of human and machine agency and identifies a context, including institutional features, such as industry trends, that shape practices.” (Rose & Jones, 2005, p. 32). 

“The operation of a human organization involves dozens of critical everyday tasks to ensure coherence in organizational activities, to monitor the status of such activities, to obtain information relevant to the organization, to keep everyone in the organization informed, etc. These activities are often well-suited for software agents, which can devote significant resources to perform these tasks, thus reducing the burden on humans. Indeed, teams of such software agents, which include proxy agents that act on behalf of humans, would enable organizations to act coherently, to attain mission goals robustly, to react to crises swiftly, and to adapt to events dynamically.” (Chalupsky, Gil, Knoblock, Lerman, Oh,  Pynadath, Russ. & Tambe, 2001, p. 1).

The authors...”developed a system called Electric Elves that applies agent technology in service of the day-to-day activities of the Intelligent Systems Division of USC/ISI. Electric Elves is a system of about 15 agents, including nine proxies for nine people, plus two different matchmakers, one flight tracker and one scheduler running continuously” Chalupsky, Gil, Knoblock, Lerman, Oh,  Pynadath, Russ. & Tambe, 2001, p. 1).

“A proxy agent keeps track of a project member's current location using several different information sources, including their calendar, Global Positioning System (GPS) device when outside the building, infrared communications within the building, and computer activity. When a proxy agent notices that someone is not attending a scheduled meeting or that they are located too far away to make it to a scheduled meeting in time, then their agent sends them a request using a wireless device aksing if they want to cancel the meeting, delay the meeting, or have the meeting proceed without them. If a user responds, their decision is then communicated to the other participants of the scheduled meeting. If they are unable to respond, the agent must make a decision autonomously. Some of the technical challenges in building this application are in determining how much autonomy the agents should assume on behalf of the user. ” Chalupsky, Gil, Knoblock, Lerman, Oh,  Pynadath, Russ. & Tambe, 2001, p. 2).

“An agent-assisted organization crucially depends on access to accurate and up-to-date information about the humans it supports as well as the environment they operate in. While some of this information can be provided directly from existing databases and online sources, other information such as people's expertise, capabilities, interests, etc., will often not be available explicitly and might need to be modeled by hand. Manual modeling is only feasible for information that is relatively static.” Chalupsky, Gil, Knoblock, Lerman, Oh,  Pynadath, Russ. & Tambe, 2001, p. 6).

“The various agents and software components descrived in this section are autonomous, heterogeneous, and distributed over a variety of platforms and research groups. Yet, these diverse agents must work together to accomplish the complex tasks required by Electric Elves. By interfacing with Teamcore proxies, existing agents become team-ready and thus able to rapidly assemble themselves into a team to solve a given problem. To this end, the Teamcore proxies form a distributed team-readiness layer for augmenting existing agents with the following social capabilities i) coherent commitment and termination of goals ii) team reorganization in response to member failure, iii) selective communication, iv) incorporation of heterogeneous agents, and v) automatic generation of tasking and monitoring requests ” Chalupsky, Gil, Knoblock, Lerman, Oh,  Pynadath, Russ. & Tambe, 2001, p. 7).

“We have successfully deployed the Electric Elves in our own real-world organization. These agents interact directly with humans both within the organization and outside the organization communicating by email, wireless messaging, and faxes. Our agents go beyond simply automating tasks that were previously performed by humans. Because hardware and processing power is cheap, our agents can perform a level of monitoring that would be impractical for human assistants, ensuring that activities within an organization runs smoothly and that events are planned and coordinated to maximize the productivity of the individuals in the organization” Chalupsky, Gil, Knoblock, Lerman, Oh,  Pynadath, Russ. & Tambe, 2001, p. 10).

“In the process of building the applications described, we addressed a number of key technology problems that arise in any agent-based system applied to human organizations. In particular we described how to use Markov Decision Processes to determine the appropriate degree of autonomy for the agents, how to use knowledged-based matchmaking to assign tasks within an organization, how to apply machine learning techniques to ensure robust access to the data sources, how to combine knowledge-based and statistical matchmaking techniques to derive knowledge about the participants both within and outside an organization, and how to apply multi-agent teamwork coordination to dynamically assemble teams.” Chalupsky, Gil, Knoblock, Lerman, Oh,  Pynadath, Russ. & Tambe, 2001, p. 10).

[image: image5.emf]“The vision of eEurope is underpinned by a technological infrastructure that is now taken for granted. Yet it provides us with the ability to pioneer radical new ways of doing business, of undertaking science, and, of managing our everyday activities. Key to this step change is the development of appropriate mechanisms to automate and improve existing tasks, to anticipate desired actions on our behalf (as human users) and to undertake them, while at the same time enabling us to stay in the loop and retain as much control as required. For many, these mechanisms are now being realised by agent technologies, which are already providing dramatic and sustained benefits in several business and industry domains. Agent technologies are fundamental to the realisation of next generation computing.” (Luck, McBurney & Preist, 2003, p. 6).

“An agent is a computer system capable of flexible autonomous action in a dynamic, unpredictable and open environment. This area is one of the most dynamic and exciting in computer science today. Some application domains where agent technologies will play a crucial role include: Ambient Intelligence, the seamless delivery of ubiquitous computing, continuous communications and intelligent user interfaces to consumer and industrial devices; Grid Computing, where multi-agent system approaches will enable efficient use of the resources of high-performance computing infrastructure in science, engineering, medical, and commercial applications; Electronic Business, where agent-based approaches are already supporting the automation and semi-automation of information-gathering activities and purchase transactions over the Internet; the Semantic Web, where agents are needed both to provide services, and to make the best use of the resources available, often in cooperation with others; Bioinformatics and Computational Biology, where intelligent agents may support the coherent exploition of the data revolution occurring in biology; and others including monitoring and control, resource management, and space, military and manufacturing applications, for example” (Luck, McBurney & Preist, 2003, p. 8).

“As the computing landscape moves from a focus on the individual, stand alone computer system to a situation in which the real power of computers is realised through distributed, open and dynamic systems, we are faced with new technological challenges and new opportunities. The characteristics of dynamic and open environments in which, for example, heterogeneous systems must interact, span organizational boundaries, and operate effectively within rapidly changing circumstances and with dramatically increasing quantities of available information, suggest that improvements on the traditional computing models and paradigms are required. In particular, the need for some degree of autonomy, to enable components to respond dynamically to changing circumstances while trying to achieve over-arching objectives, is seen by many as fundamental.” (Luck, McBurney & Preist, 2003, p. 9). 

“The use of agents as an abstraction tool, or a metaphor, for the design and construction of systems provided the initial impetus for developments in the field. On the one hand, agents offered an appropriate way to consider complex systems with multiple distinct and independent components. On the other, they also enable the aggregation of different functionalities that have previously been distinct (such as planning, learning, coordination, etc. ) in a conceptually embodied and situated whole.” (Luck, McBurney & Preist, 2003, p. 9). 

“Agents can be distinguished from objects (in the sense of object-oriented software) in that they are autonomous entities capable of exercising choice over their actions and interactions. Agents cannot, therefore, be directly invoked like objects. However, they may be constructed using object technology. (Luck, McBurney & Preist, 2003, p. 17).

(from Luck, McBurney & Preist, 2003, p. 42).
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(from Luck, McBurney & Preist, 2003, p. 43).

“Not just the brain, but the entire human body is now conceived as an information acquisition system and a primordial display device like the computer.” (Sandelowski, 2002, p. 60). 

“The emergence of the posthuman body as a disembodied informational structure with no clearly defined self, and the disappearance of the humanist body, or the flesh-and-blood encasing of a unique and stable self, serve as the background for the rediscovery of the flesh-and-blood body as resource and problem in nursing.” (Sandelowski, 2002, p. 60-61). 

“While patients' bodies have been the primary 'site' of nurses' work, nurses' bodies have been the primary 'tools' with which they accomplished it. More recently, they have turned their attention to the 'lived body' as they increasingly adopted more integrated and less fragmented conceptions of the body in relation to the self....they help patients to reunite with their bodies” (Sandelowski, 2002, p. 61). 

“The rediscovery of the body in nursing can be seen as an effort to revive the “traditional culture” of nursing and to defend against what many nurses have seen as the acidic effects of new technologies on the culture of care in nursing.” (Sandelowski, 2002, p. 63). 

“The resurrection of the fleshy body in nursing, the simultaneous transformation of the body into information, and the new turn in medicine and nursing toward encountering patients in virtual environments of care challenge nurses once again to address the tension between touch-body and technology-information as paradigms for nursing care and the paradox of visibility that advances in technologically enhanced visibility pose for nursing.” (Sandelowski, 2002, p. 63). 

“As nurses move to virtual environments of care, virtual environments are themselves emerging as empirical-metaphysical testbeds for timeless philosophical inquiries concerning the nature of being and knowing.” (Sandelowski, 2002, p. 63). 

Network (collaboration)

“A new nursing role--Internet guide--has developed as patients are given "information prescriptions," with instructions to find applicable resources at recommended Web sites. A joint project between the National Library of Medicine and the American College of Physicians is encouraging such guided Internet use, and the U.S. Department of Defense is developing Web-enabled applications, such as appointment scheduling, for its constituency.

With their growing experience in a highly automated environment, nurses will be in a prime position to become agents of change. They may contribute to selection and implementation of ISs or facilitate clinical and business process redesign. They may help prepare colleagues for implementations and new or upgraded software. They can explain system needs of healthcare professionals and patients to designers, engineers and vendors.” (Ball, 2005, p. 2). 

“In defining the 'health' component of health informatics, most study participants view the health system broadly to include consumers, providers (clinical and population), and payers. From this perspective, health informatics is an umbrella term that refers to that application of informatics within any area of the health system” (Buckeridge, 1999, p. 6). 

“Changes in roles of consumers and providers support a patient-provider-information technology partnership. A virtual, not physical structure for health care and health care information delivery. Health care is an integrated part of one's life. More and more people are using information and communication technologies (ICTs) to obtain health information” (Kaplan & Flatley Brennan, 2001, p. 309). 

“Patients want, and benefit from, highly personalized, customized, targeted, tailored information and ultimately care delivery and case management” (Kaplan & Flatley Brennan, 2001, p. 311). 

“Internet eHealth Code of Ethics (by Internet Healthcare Coalition and the ehealth Ethics Summit) – meant to be international, inclusive, and comprehensive with the goal to ensure that all people worldwide can confidently, without risk, realize the full benefits of the Internet to improve their health. Founded on eight principles: candor, honesty, quality, informed consent, privacy, professionalism, responsible partnering, and accountability” (Kaplan & Flatley Brennan, 2001, p. 311).  

Design issues:

· determining what constitutes a “patient's view” of information

· delivering targeted, personalized, just in time information 

· assessing what affective messages are carried by the technology, either explicitly or implicitly

· situate care in the context of a patient's life (Kaplan & Flatley Brennan, 2001, p. 313). 

“With rapid changes in both the technology and the institutions of health care, informatics is becoming more central in health services. How may information technology be tailored for use by a wide variety of individuals in a wide variety of places?” How does one's culture affect one's use of IT? How do professional cultures within an institution influence adoption of IT?” (Kaplan, Flatley-Brennan, Dowling, Friedman & Peel, 2001, p. 236).

“Sociology draws attention to health care as a nexus of interlocking institutions, including networks, functions, and structures of health care delivery systems, professions, and public governance as well as organizational and professional structures, institutions and roles” (Kaplan, Flatley-Brennan, Dowling, Friedman & Peel, 2001, p. 238).

“Need to build tools to enable individuals to become involved in their cure no matter where they are. Such tools may include programs for monitoring one's own health and health behaviours, tools for accessing quality information, and tools for communicating with others in like circumstances or with health professionals” (Kaplan, Flatley-Brennan, Dowling, Friedman & Peel, 2001, p. 239).

“As organizational structures and individual's roles are crossing boundaries, so is health care information. These fluid boundaries make for concurrent changes in information needs and information flow. To address these changes will involve informatics personnel in discussions with representatives of society, not just of health care organizations” (Kaplan, Flatley-Brennan, Dowling, Friedman & Peel, 2001, p. 239).

“These trends are also leading informatics, as an information-intensive industry, to become a major pillar of health care. Because the person is the only element in common across institutional, organizational, and national boundaries, we come full circle, to the need to re-design systems around the person, that is, to patient centered informatics. IT facilitates the transmission of health care information without regard to location; it contributes to the trend toward boundary- less delivery of both health information and health care” (Kaplan, Flatley-Brennan, Dowling, Friedman & Peel, 2001, p. 240).

“A key idea of social informatics is that information technology is a socio-technical network. ICT in practice is socially shaped. In the highly intertwined model tech-in-use and a social world are not seen as separate – they co-constitute each other” (Kling, 2000a, p. 248). 

“As a design practice, a sociotechnical approach also requires a discovery process that helps designers effectively understand the relevant lifeworlds and workworlds of the people who will use their systems” (Kling, 2000a, p. 251). 

“One key idea of social informatics research is that the social context of ICT development and use plays a significant role in influencing the ways that people use information and technologies” (Kling, 2000a, p. 254). 

“We looked at factors influencing the emergence of the informed patient and its sociological eqivalent, the reflexive patient or consumer. Examined the relationship between information and empowerment in a health care context and assess the significance of the Internet in mediating this relationship. Constraints on the emergence of the informed patient identity exist within both the patient and practitioner communities and within the space occupied by both in the medical encounter”                     (Henwood, Wyatt, Hart & Smith, 2003, p. 589)

“The notion of informed choice is inductive of the greater agency and sense of empowerment said to  be experienced by such patients. The dominant discourse here is said to be one of rights, where patients have the right to information and are treated as individuals, not treatment opportunities” (Henwood, Wyatt, Hart & Smith, 2003, p. 591)

“We are witnessing the emergence of a new health consumer identity which he terms the online self helpers (Ferguson, 1997) He argues that the health care practitioners who participate in these online self help networks are also experiencing an identity shift, moving from authority figure to facilitator” (Henwood, Wyatt, Hart & Smith, 2003, p. 592)

“The Internet etc coincides with the desires of most consumers to assume more responsibility for their health. This could decrease the medical monopoly over information” (Henwood, Wyatt, Hart & Smith, 2003, p. 594)

“Some health service users as significant providers, as well as consumers of health information and advice (e.g. Websites). Also virtual community care – online self help and social support. Whether or not the large number of social actors who currently engage in online self help and social support constitute themselves into virtual communities is a key area for debate” (Henwood, Wyatt, Hart & Smith, 2003, p. 594)

“Studies of Internet use can tell us much about the significance of this medium in the every day lives of specific user groups and about the emergent relations and communities that may accompany such use. Users of technologies shape those technologies to fit their needs and that the context of use, in particular is central to understanding the significance of such technologies. There is a danger that such work will be interpreted and/or used to imply that the Internet is, in itself, empowering to patients = technological determinism” (Henwood, Wyatt, Hart & Smith, 2003, p. 594)

“Whilst age and gender are factors that have been shown to affect Internet use, with older people and women being generally underrepresented amongst Internet users, women have been found to use the Internet more than men for accessing health information. We wanted to see how far the Internet had begun to figure in the informational landscape of this particular group of women (mid life women re HRT therapy).In particular, we aimed to map the information landscape they inhabited and gain insight into the key information sources and media used to access health information as part of the decision making process” (Henwood, Wyatt, Hart & Smith, 2003, p. 595)

“Becoming informed involves skills and competencies that related both to the information itself and to the medium used to access the information.” (Henwood, Wyatt, Hart & Smith, 2003, p. 598).

“It is clear that the informed patient will not emerge naturally or easily within existing structures and relationships. Constraints exist within both practitioner and patient communities and within the space occupied by both in the medical encounter” (Henwood, Wyatt, Hart & Smith, 2003, p. 605)

“The idea of an electronically mediated, research collaboration, a collaboratory (defined by Dr William Wolf, 1993). A national collaboratory is a center without walls, in which the nation's researchers can perform their research without regard to geographic location – interacting with colleagues, accessing instrumentation, sharing data, and computational resources and accessing information in digital libraries. The Intermed project seeks to demonstrate the viability of the collaboratory concept in the context of medical informatics research. Used models for structuring their collaborative development activities and the sharing of components and tools” (Shortliffe, Barnett, Cimino, Greenes, Huff, & Patel, 1996, p. 1)

Sociotechnical Model (Kling, 2000b, p. 220).

ICT as sociotechnical network

ecoloigcal view

implementation is ongoing, social process 

technological effects are indirect, different time scales

politics are central, can be enabling

incentives may need restructuring

relationships are complex, negotiable, multivalent

enormous social effects – all life quality

complex context (matrix of people, service, business, location,  history, etc. )

Knowledge./expertise is tacit, implicit 

More skill and work needed to make it work (Kling, 2000b, p. 220).

In the highly intertwined model, the technology in use and the social world are not seen as separate, they coconstitute each other. The intertwining of technical and social elements is commonplace, and a good heuristic for inquiry (Kling, 2000b, p. 220).

Workable computer applications are usually supported by a strong sociotechnical infrastructure (Kling, 2000b, p. 228).

Social informatics research also investigages intriguing new social phenomena that emerge when people use information technology such as the ways in which people develop trust in virtual teams (Kling, 2000b, p. 229).

ICTs are more usefully conceived as sociotechnical networks than simply as tools (Kling, 2000b, p. 229).

“Telehealth is the provision of health care or health information using telecommunications technology to provide care or information over long or short distances. It may include consultation, assessment, diagnosis, treatment, transfer of health data, client education and professional development. Telehealth may use familiar technology such as telephone, e-mail, or personal digital assistants, or more complex technology such as remote control surgical instrumentation.” (CRNBC, 2005, p. 1). 

“Telehealth is innovative and rapidly changing to provide more information, quicker communication and instant access within health care. Nurses' in all practice settings can use telehealth to deliver care, provide education, monitor clients' progress, access client records, obtain information and foster communication and collaboration among themselves, other health professionals and clients. Telehealth can be used to replace or complement some components of face-to-face health care. It has the potential to increase accessibility, particularly for clients in rural, remote, or under-served locations. Telehealth may be used to provide more timely, effective and efficient care, and enable the client to remain closer to home. Nurses use telehealth when it can enhance, augment, or otherwise improve care and services for clients”  (CRNBC, 2005, p. 1). 

“As the Net generation grows in influence, the trend will be toward networks, not hierarchies, toward open collaboration rather than authority; toward consensus rather than arbitrary edict. The communication support provided by networks and information systems will also alter patterns of social interaction within a health care organization. This technology provides a medium for greater accessibility to shared information and support for rich interpersonal exchange and collaboration across departmental boundaries” (Richards, 2000, p. 10). 

“The use of the computer for information processing affects four aspects of the information environment that will be imperative for Net nurses a) the speed with which the information may be obtained, b) ease of access to relevant information, c) the availability of new information and d) the timeliness of information” (Richards, 2001, p. 11). 

“As a society, we barely comprehend the true effects of our increasing involvement with computers. Technology does not function in a vacuum but within a social matrix, interacting with individuals in an organization. The use of computer capabilities can indeed affect the social and political dynamics in an organization by frequently rearranging communication patterns and the distribution of power.” (Richards, 2001, p. 11). 

:Recent work in the emerging field of network or digital identity suggests a new approach to the design of informatics systems, in which the individual becomes the guardian of their own personal data, and is assisted in controlling access to it by an infrastructure that is aware of roles, such as 'doctor' and relationships such as 'doctor-patient”. This paper presents a description of how such a true person-centered architecture might work, and shows how it can be seen as an evolution of current plans in the NHS for a national patient data spine” (Harrison & Booth, 2003, p. 223). 

“The arrival of near-ubiquitous electronic networks has finally made it practical to realise the goal of true person-centric information technology systems. The holy grail of health informatics, a true lifelong electronic health record, is becoming a reality.” (Harrison & Booth, 2003, p. 223). 

“The spread of powerful computers among a large and rapidly increasing segment of the population, and their interconnection through the Internet and millions of powerful servers, has brought an entirely new and largely unexpected quality to health and health informatics, and is effecting changes that we are only beginning to fathom. Essentially, it provided a vehicle to tie the general population in a new way into the system of health provision, health maintenance and health care. According to many assessments, health care is among the foremost reasons for resorting to the Internet.” (Moehr & Grant, 2000, p. 278). 

“Beyond affecting the outcome of health care measures, one way or another, these opportunities significantly enable afflicted persons to be in a position of control, a position of choice among alternatives beyond anything conceivable so far. Thereby, they profoundly alter the relationship from that of a patient and a provider, to one on more equal terms, perhaps that of client and professional.” (Moehr & Grant, 2000, p. 279). 

“In an essay written in 1999, Eric Raymond mused about the future of Linux and open source. Raymond wrote that the cathedral model defines software developed in a typical business situation, behind closed doors of the cathedral by an isolated project team. The bazaar model is exemplified by the Linux community. Here, many people come together to create software” (Skiba, 2005c, p. 184). 

“We need to think about open source not as a product or as a way of distributing colde, but rather, as a philosophy about how we develop tools in the higher education community” (Skiba, 2005c, p. 185). 

“Wiki is derived from the Hawaiian word for quick. The term was first coined in 1995 by Ward Cunningham, when he designed the Portland Pattern Repository as a community to discuss and share ideas about pattern languages” (Skiba, 2005d, p. 120). 

“Wikipedia deifnes wiki as a website (or other hypertext document collection) that allows users to add content, as on an Internet forum, but also allows anyone to edit the content. Wiki also refers to the collaborative software used to create such a website. The defining characteristics of a wiki are: social software that allows the ability to edit and add to a wiki document with relative ease; a simplified hypertext markup language for creating documents; and an open editing philosophy in which the community can edit and add to the document. Wikis are part of a group of Internet-based social software that promotes social interactions.” (Skiba, 2005d, p. 120). 

“Social software connects people together intellectually and makes it possible to share and evolve ideas. Social software is not bound just by what features the tool provides, but also by social conventions and etiquette on how to use it appropriately. Social software is relative simplicity, empowered users, and bottom-up organization.” (Skiba, 2005d, p. 120). 

“In higher education, a wiki is an environment that can support communities of learning or communities of practice. Higher education is not only about transmitting knowledge. It is about becoming a member of an expert community” (Skiba, 2005d, p. 120). 

“Wikis are a method for knowledge management, a colloborative hypermedium that allows for continuous communication within a research team and the constant evolution of content.” (Skiba, 2005d, p. 120). 

“A blog is a website that contains an online personal journal with reflections, comments, and often hyperlinks provided by the writer” (Skiba, 2005e, p. 52). 

“Blogs are becoming a part of mainstream social communications. These social communities are themselves parts of blogospheres – the interconnected blogs have grown their own culture. At the close of 2004, blogs had established themselves as a key part of the online culture”. (Skiba, 2005e, p. 52). 

“Sharing of information and knowledge occurs reactively as one receives inputs from the news media, journals, Internet listservs, or personal e-mail that present information regarding new research findings. Years ago, this type of information was readily available in academic settings but took longer to reach the nonacademic, clinical settings.” (Johnson, 2004, p. 15). 

“Expert knowledge sharing includes both proactive and reactive processes. Receiving information on an ongoing basis requires proactively participating in listservs, which requires effective time management for e-mail.” (Johnson, 2004, p. 16). 

“An ICT-supported health care system will seamlessly link all points of care for the consumer, often across geographic borders. Homes, health care providers, community clinics, long term care facilities, acute care hospitals, telehealth service providers, etc. will all be linked electronically. With permission, providers at all points of care will be able to access a consumer's EHR” (Canadian Nurses Association & Office of Health and the Information Highway, 2000, p.11). 

“Registered nurses will become information brokers and educators to support consumers using ICTs”. (Canadian Nurses Association & Office of Health and the Information Highway, 2000, p.12). 

“The curricular reform required to incorporate the required informatics competencies requires much more than group seminars, external consultants, and individual learning. The use of social learning theory and the transformation of the faculty into a community of practice are proposed as strategies to meet informatics competencies” (Barton, 2005, p. 325). 

“Wenger and colleagues identify seven principles for cultivating communities of practice: design for evolution, open a dialogue between inside and outside perspectives, invite different levels of participation, develop both public and private community spaces, focus on value, combine familiarity and excitement, and create a rhythm for the community” (Barton, 2005, p. 325). 

“Communities of practice actually encourage different levels of participation. Four levels, which may be visualized as concentric circles, have been identified as follows: core group, active participants, peripheral participants, and the surrounding community. The core group consists of the innovators who direct activities and actively participate in discussion and debate. The active participants are those who choose to attend meetings and participate in discussions, but not as intensely or regularly as the core group. A large portion of community members are peripheral and rarely participate. Finally, outside these three main levels are people surrounding the community who are not members but who have an interest in the community, including customers, suppliers, and intellectual neighbours” (Barton, 2005, p. 325). 

“Planning a community of practices involves the following: determining the intent of the community, defining the domain, building the case for action, identifying potential coordinators and thought leaders, and connecting potential members. Wenger and colleagues propose four strategic intents: helping communities, best-practice communities, knowledge-stewarding communities, and innovation communities.” (Barton, 2005, p. 327). 

Maxims for applying Critical Social Theory to information system design: (Paivarinta, 1999, p. 12).

1. Though shalt critically debate social conditions, goals, and purposes for information systems before engineering and implementing a technological application.

2. Thou shalt love your fellow stakeholder by letting him or her freely and openly participate in the continuous critical debate

3. Thou shalt seek emanicipation of yourself and your fellow stakeholder, and, simultaneously consider the truthful and common good for the whole organization (and society)

4. Thou shalt regard data as contextually comprehended by the person observing the data in his or her lifeworld, and, as well, a part of data as more or less commonly understood within the organization in question.

5. Thou shalt have institutional tools for problem finding and formulation. 

6. Thou shalt have practical methods for analysis and design, focusing on change. 

7. Thou shalt be aware of potential unwanted impacts of  a technological application.

8. Thou shalt be critically self-reflective on every aspect of information systems development. 

“ We develop the concept of “learning communities” to meet the need for democratic, inclusive, and on-going innovation in women's organizations and the wider community/voluntary sector. We conceptualize 'learning communities” as dialogic and “playful” spaces within which members can draw creatively on their differences while constructing shared knowledge” (Page & Scott, 2001, p. 528)

“We analyze issues relating to the use of the term “community” in relevant discourses, arguing for an approach which emphasizes agency in our use of this term – the “doing” of community within the context of shared projects, obligations, and goals” (Page & Scott, 2001, p. 528)

“Community informatics initiativea relating to women must address a broad set of cultural obstacles that go beyond simple problems of access. Women's relationships with new technologies have historically been mediated by problematic assumptions relating to the gender of “expertise”. Technologies have often been constructed as masculine and/or non-social, amid expectations that the practices of women are, almost by definition, non-technological” (Page & Scott, 2001, p. 528)

“Technological innovation, like the learning of new skills, involves a co-construction of both artefacts and the social environment in which they will be embedded and used. Community informatics practitioners will thus need to attend to the social, cultural, and organizational contexts in which new technologies are to be developed, accessed, and used. These contexts are not static. They are currently evolving quickly, as they integrate new practices, new contexts of practice and new technologies. Appropriate technologies can be achieved only in practice. It is our argument that sustainable technologies are processes; they are not products” (Page & Scott, 2001, p. 530). 

“A specific type of “skills” learning is thus needed, which incorporates a means of dealing with ongoing change, while remaining sensitive both to the context of practice and to the values driving that practice. Attention needs to be paid to process in order to sustain and build capacity to deliver results” (Page & Scott, 2001, p. 530).

“Learning community is a social space, physical and/or virtual, within which users are invited and enabled to engage in a shared learning process, while respecting the diversity of their knowledge base. They are encouraged to set their own learning goals, and to support one another in meeting them, in an environment that offers a holistic, action oriented approach. Our notion of learning community draws from action learning and collaborative inquiry in its approach” (Page & Scott, 2001, p. 533).

“Learning communities must be actively created and sustained; this requires certain relational and political skills that can by no means be taken for granted. By “political skills”, we mean that an understanding of gendered and raced power relations is required – with an ability to take into account how these restrict access to, and inform processes of, cybercommunication. The assumption that new technologies should be embedded within existing social relations fails to address gendered power relations; real life spaces are often exclusionary. The relational skills we are describing would seek to challenge exclusionary interactions, and would enable participants to work creatively with these power relations” (Page & Scott, 2001, p. 534).

“The information society might be conceptualized as a powerful technoeconomic network that is creating a new social reality. Drawing on the work of Latour, Star has described the way heterogeneous interests can be pulled together into 'mini-empires' enrolling both human and non-human actors into new techno-social networks. Once stabilized, these networks begin to shape our social landscape, grounding each and every social action and movement. Within these networks, new sets of physical-social conventions are established, which being stable for non-members, also creates new forms of marginality” (Page & Scott, 2001, p. 549).

“E-health delivers healthcare services and education, via a web portal. The growing industry is ripe for exploration by  nurses who can empower the patient and caregiver to gain self-care and coping skills. Advances in information technology now make this dream a reality” (Moody, 2005, p. 156). 

“Although nurse informaticists work with computers and other technologies, technology is not the essence of nursing informatics. HITs are simply tools that can be adapted and applied electronically (automatically); hence, the term informatics, to automate the process of nursing and healthcare data collection or reporting at any phase of the patient care process (assessment: evaluation of data within the context of care (decision-support); application of information for interventions, such as evidence-based care; or developments of decision-support systems and best practice models)” (Moody, 2005, p. 156).

“As vendors develop mobile and user-friendly applications and Internet providers make services more affordable, the potential to apply e-health care, from Web-based health information to full primary care services in the patient's home, becomes less a fantasy and more  a reality” (Moody, 2005, p. 157).

“E-health is a young, expanding field, an outgrowth of telehealth or telemedicine. The e-health subspeciality aims at the consumer or caregiver, applying a holistic view in which illness, especially chronic conditions, affects the whole family. It differes from telehealth or telemedicine in that e-health is Internet-based and includes a range of services, nursing or healthcare, health education, and medication prescription or refills via e-prescribing. In conjunction, telemonitoring devices may be used, via a Universal Serial Bus (USB) port on the patient's computer, to collect additional physiologic data (e.g blood pressure, pulse, temperature, weight, spirometry, blood glucose, and oxygen saturation level).” (Moody, 2005, p. 157).

“Telehealth, considered the use of home-monitoring systems by nurses, may be designed to provide home healthcare nursing services to monitor chronic diseases, such as diabetes. A video monitoring system may be used in conjunction with the monitoring devices at both ends of the system, permitting video and voice interaction between nurse and patient and adding a personal touch” (Moody, 2005, p. 157).

“Consumer involvement: secure personal health records, maintained by the patient and his or her physician, insurer, or others, give the patient unrecedented access and control. This not only means a better-informed consumer, but also directs consumer involvement regarding care decisions”(Moody, 2005, p. 158).

“E-health is a consumer-centered model of health care where stakeholders collaborate utilizing ICTs including Internet technologies to manage health, arrange, deliver, and account for care, and manage the health care system” (Moody, 2005, p. 160).

“Information strategies may offer a solution to this dilemma (cost). By collecting new types of data and providing it to the myriad participants in the health care system – everyday citizens as well as professionals – we may be able to improve the quality of care without increasing costs or increasing the rates of the underinsured. This pleasant prospect arises from three distinct trends, all of which involve information. First, medical researchers are producing information that promises to improve the quality of care. Second, policymakers are looking to inform consumers to use their buying power to produce a more responsive and effective health care system. And third, consumers themselves are using information to assume more direct responsibility for their own health” (Conte, 1999, p. 11). 

“Tele-nursing practices (e.g. Telephone nursing, telemetry, videoconferencing, and videomonitoring) are dramatic examples that nursing care no longer necessarily occurs in any certain physical space. The arena of direct care no longer necessarily involves nurses in physical proximity with patient nor any physical ministrations at all. Nursing increasingly happens on screen, instead of behind the screens.” (Sandelowski, 2002, p. 64). 

“Although they seem far removed from each other, both media designers and nurses share a common interest in presence: in how to create it, how to use it effectively, and how it works to generate its effects. At the heart of all efforts to enhance media is the creation of the illusion that technologically mediated experiences, such as tele-health encounters and virtual reality, are not mediated at all; that is, to create the perception of presence. The design intentions behind distance technologies are to overcome the effects of distance and electronic mediation; that is, to simulate lifelike and full-bodied encounters in proximate space that close the distance between people and allow users to feel as if they were,...reaching out to touch someone” (Sandelowski, 2002, p. 65). 

“...nurses have a primary interest in creating the sense of shared space (or the feeling that we are together”. Nurses have an interest in determining how tele-technologies can be used to maximize health benefits and to enhance the felt presence of the nurse, but they also have an interest in understanding how these technologies can undermine the presence of the nurse. Tele-health practices not only call for nurses to reconceptualize presence, place, and bodies in nursing, but also to explore how these practices threaten to displace nursing.” (Sandelowski, 2002, p. 65). 

“Indeed, although tele-nursing promises great advances for nurses, it also threatens a new kind of spatial vulnerability for nursing, as it is a practice already vulnerable by virtue of the in-between and gendered space nurses occupy in the health care arena. Inhabiting this space – as interface – has contributed to the cultural invisibility of nurses, if only because what is in between is hidden from view and because nurses' work, like much of what is culturally deemed women's work, disappears into the doneness. Telenursing has the potential to reinforce in virtual space the ambiguity of the  nurse's location in actual space.” (Sandelowski, 2002, p. 66). 

“The patient is no longer necessarily the corporeal person in the bed or on the examining table, but rather the hypertexted, hyperreal representation on screen in the form of a rhythm strip; black-and-white or colorized image; or numeric, graphic, digital, schematic, or other visual display. The clinician in turn, is no longer necessarily the flesh-and-blood person next to the bed or examining table, but rather a voice on the telephone, an e-mail correspondent, an online presence, or the tele-image of a face or hand holding a medical instrument.” (Sandelowski, 2002, p. 66). 

“But these virtual environments are creating new views of human beings at odds with the humanist views of them that nurses and physicians cherish and to which they still cling. They make it more challenging for clinicians to conceive of the individuality of patients and the individualization of care. For nurses especially, they trouble the distinction between human being/body and information network, and between body work and information work. Yet they offer nurses an opportunity to move toward an informatics of the body and a more embodied informatics in  nursing; that is, toward an orientation to nursing education, practice, and research that celebrates the body work of nursing and reunites it with the information work of nursing.” (Sandelowski, 2002, p. 67). 

|Although we have for a long time understood that all life  operates on information, only recently have we begun to think of life as information, and information as life. Nurses must see body and information work as constituting each other, and the body as a source of knowledge and power for nursing. Because nurses occupy a distinctive place in the health care arena, they have a distinctive contribution to make to theorizing the body in the virtual environments of care now emerging” (Sandelowski, 2002, p. 68). 

Power (disciplinary, governmentality, prestige)

“Digital media is increasingly a reflection of our worldview, disciplines, commercial interest, and knowledge repository. Because this form of media is interactive and malleable, it is a vehicle for unprecedented change throughout our social attitudes and structure. A massive communications revolution (paradigm shift) is under way, one that will have profound effects upon the art and science of nursing. Currently, nurses, as a group are unsophisticated in informatics potential. This lack of computer skill in a majority of practicing nurses will be a major drawback in meeting the high technology challenges of our present professional domain. Such a deficiency is juxtaposed against the fact that young nurses entering the profession have grown up surrounded by technology, assimilating it as easily as the air they breathe. These new graduates will bring with them new, powerful tools for inquiry, analysis and self expression. They will begin to question the implicit values contained in information we have historically championed and cherished within our profession. It is through the use of digital media that our forthcoming nurses will cultivate and superimpose their culture on society.  (Richards, 2001, p.6). 

“The computer literate nurse will have knowledge, and as a result, power and influence. Society has accepted computers as standard elements, and as such, computers will continue to shape nurses' psychological, social, economic, and political existence in innumerable ways. Nursing, in order to interface with other spheres of society, must be computer literate. In short, society has accepted computer technology as a means to enhance life; so must nursing” (Richards, 2001, p.9).

“The evidence is strong that the Net Generation culture contains a strong ethos of curiosity, investigation, and the empowerment to change things. These new nursing professionals will be vigilant to ensure that our discipline “thinks outside the box” and confront boundaries regarding what understanding means. After all, understanding does not simply mean being able to perform a function or task, but to be able to place something into the context of practice, to be able to discern the values and to know why it works this way, not just how.” (Richards, 2001, p.10).

Health informatics is the application and study of informatics within the health system. Awareness of the importance of health informatics for an efficient and effective health system has prompted a considerable investment in health informatics over the last decade. (Buckeridge, 1999, p. ii). 

“General awareness and understanding of health informatics should facilitate recruitment of 'champions', and make their job easier once recruited. Enhanced awareness and understanding should also help champions encourage collaboration, secure funding and build human resources. Leaders can then guide development of education, research, and health informatics applications. Education should create human resources and improve awareness and understanding. Finally, deliverables resulting from research and application should also improve awareness and understanding of health informatics”  (Buckeridge, 1999, p. 14).  (Good model in Figure 2). 

“Nurses are among many groups who still adhere to a humanist view of technology on the nonhuman and nonnatural side of the human/nonhuman, nature/artifice divide. We still depict ourselves as the bridge spanning the divide between technology and humane health care. We have already claimed professional ownership of the space between technology and patient, and the responsibility for maintaining humane care in technological environments. Dwelling in this space, we see ourselves as the mediators between two seemingly irreconcilable and disparate forces.” (Barnard & Sandelowski, 2001, p. 372). 

“Our association with technological knowledge and skill has been a source of increased prestige and power for nursing” (Barnard & Sandelowski, 2001, p. 372). 

“Occupational power played an important role in mediating and shaping the way that computerization restructured workplaces” (Kling, 2000a, p. 246). 

“Social access refers to know-how, a mix of professional knowledge, economic resources, and technical skills to use technology in ways that enhance professional practices and social like. In practice, social access will be critical” (Kling, 2000a, p. 256). 

“The language of research is very much concerned with productivity” (Thompson, 2003, p. 143). 

“In nursing, professional portfolios are used in the clinical arena as a means to collect visible documentation of contributions to practice for the purpose of credentialing. Professional portfolios are also used as a means to assess continued professional development. The current trend in higher education is to use electronic portfolios and electronic identity or virtual identity collections – e-portfolios, webfolios, e-dentity. E-portfolios are for collection, reflection, and assessment” (Skiba, 2005b, p. 246). 

“A webfolio is defined as a tightly integrated collection of web-based multimedia documkents that include curriculum standards, course assignments and corresponding student artifacts in response to assignments and reviewer feedback to the student's work” (Skiba, 2005b, p. 246). 

“A portfolio offers ways of making meaning of information through two important practices, reflection and social construction” (Skiba, 2005b, p. 246). 

“The most pressing needs for nurse educators were found to be knowledge of computer technology, information on how to use the computer as an instructional tool, recognition of the nurse's role and issues of computer use in health care and use of the nursing process in the development of computerized care plans” (Saranto. & Leino-Kilpi,1997,p. 378).

“Practitioners are interested in enrolling forms of technology that enable them to make visible their unique contribution to the care delivery enterprise. Latour's writings on 'technology' as durability offer methods for describing socio-technical processes that contribute to the appearance of domination. Challenging the prevailing view that order results from powerful domination, Latour argues that domination is an effect of contingent processes” (Purkis, 1999, p. 147). 

“The challenge here is that prevailing understanding of who pushes who around (and with what) in an effort to control and organize, must be re-examined. According to Latour, much social theory to date has missed in its prvileging of human actors over non-human actors. Latour proposes that as non- human actors are engaged by humans, both are transformed. If technologies are treated as add-ons, solutions to problems will arise by simply seeking to remove the non-human actor. For Latour, non-human actors are mobilised into social relations in such a way that statements about practice must be understood as having 'been translated, not transmitted” (p. 105). What Latour argues here is that we do not neutrally pick up technologies and add them on to ourselves in situations, thus making us more powerful – only to drop them later when they are no longer required. Instead, technologies are incorporated when situations have been translated.” (Purkis, 1999, p. 149). 

“Technology is not neutral. It has effects. And these effects are, for Latour, transformational such that the removal of a non-human actor will not 'solve' the problem. Latour proposes to do away with the old distinction of seeking to separate out 'context' from 'content'. Latour introduces the concepts of association and substitution to take the place of context/content. Latour understands change as taking place through dimensions of association and substitution.” (Purkis, 1999, p. 149). 

“Transformed by our associations with the economics of healthcare delivery and the legalities of membership within professional associations, we are positioned to see and hear patients through prior written traces. Only in this way can 'continuity' of care be demonstrated. Our technologies of accountability demand this. The link between a disciplined gaze (what the nurse sees) and disciplined conduct (telling and showing what has been seen) establishes the conditions for legitimating nursing's knowledge as a discipline.” (Purkis, 1999, p. 154). 

“It is argued that in health care systems where the mismatch between treatment options and resources for care steadily grows, the nursing discipline must develop ecological literacy for a technological world” (Marck, 2000, p. 62). 

