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PROBLEM.  The use of high technology in today's K-12 classrooms presents several unique challenges.  Due to its complexity, high cost, and potentially far-reaching impact on teaching and learning practices, technology is not just another tool in the teacher's professional toolbox.  The purpose of this project was to identify the challenges, processes, tools, and solution options for the effective use of educational technology in K-12 classroom settings.





PROCEDURE.  The analyses and recommendations in this paper were based on a review of traditional, paper-based literature, a year and a half of participa�tion in several on-line professional discussion groups ("list�servs"), and the author's experience helping dozens of schools in an urban school district improve their technology programs.





FINDINGS.  The principal findings are concentrated in three areas: 1) technology planning, 2) technology introduction, and 3) technology and user support.





CONCLUSIONS AND/OR RECOMMENDATIONS.  Schools are encouraged to develop comprehensive, strategic, long-range technology plans based on input from all stakeholders: students, teachers, administrators, parents, and community citizens.  The plan should articulate a shared vision and identify the sources of funding that will enable that vision to be realized.  The process of planning is as important as the plan document itself.


     When introducing technology into the classroom, the interac�tions between the values implicit in that technology and the culture of the classroom should be identified and evaluat�ed.  Where synergies exist, they should be exploited; where conflicts exist they should be eliminated or minimized.


     One of the most common problems in school technology programs is the underestima�tion of the cost and importance of user training and support.  A pilot survey reported in this paper suggests that many schools spend more than two-thirds of their technology budgets on computer hardware and less than one-third on software and services, such as training and maintenance.  The results also indicate that several experienced school technolo�gists believe they should be spending half as much on hardware and twice as much on software and services.  This has been a hard-learned lesson in the business community and it is only now being appreciated in education.
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CHAPTER 1





INTRODUCTION








Educational technology interacts with and ultimately alters the school and classroom cultures into which it is placed.  Properly understood and managed, these changes can contribute to student performance and school reform.  In the absence of such understand�ing, the introduction of new technologies can have serious, negative conse�quenc�es.





In this paper I address three key questions that teachers and administra�tors answer when they bring high technology into their schools and classrooms.





		1.  How should we plan for the new technology?





		2.  How should we introduce the new technology?





		3.  How should we support the new technology and its users?





In this paper "educational technology" refers to the many different types of electronic (sometimes called "high-tech") devices that have been proposed for school and classroom use over the last fifteen to twenty years.  Foremost among these are computer hardware and software, computer networking, electronic calculators, laser disk players, interactive and satellite video. Some may argue, quite correctly, that the word "technolo�gy" also applies to many, more traditional tools used by teachers and students.  Such items as textbooks, pencils and paper, blackboards, and some modern, but comparatively "low-tech" devices, such as film-strip and overhead projectors, record and tape players, mimeographs, and photocopiers, are indeed educational technologies, but they are excluded from this analysis for one or more of the following reasons.


�



	  1.	They are well-understood1 and widely used,


	  2.	They complement traditional teaching methods, or


	  3.	They are administrative tools that are peripheral to the processes of teaching and learning.








______________________





       1	Teachers and students "understand" how to use these objects; they may or may not understand how these objects do what they do.  This is the same sense in which a driver understands how to drive a car, but may not know anything at all about internal combus�tion engines or front-wheel power transmission.


�
The high-tech, electronic technologies that are the focus of this paper are problematic precisely because they fit none of these descriptions.  On the contrary, without exaggeration one could say of these new tools that in many cases:





	  1.	They are poorly understood and rarely used,


	  2.	They intrude upon and challenge traditional teaching methods, and


	  3.	While they do have administrative uses, they are (or could be) central to the processes of teaching and learning.





The ideas contained herein are based on my current practice as a consultant specializing in instructional technology.  I substantiate my principal recommenda�tions with references to current literature.  





In each of the three areas that are the focus of this paper (technology planning, introduction, and support) I identify and discuss practical steps school administra�tors can take to improve the chances that such systems will contribute to improve�ments in student achieve�ment and classroom climate.  As the subtitle suggests, I do not simply offer the reader a list of pat solutions.  Rather my objective is to explore the nature of each problem, identify several effective "solution options," and describe a set of processes and tools that can help practitio�ners make intelligent and successful choices.





Armed with these processes, tools, and the associated insights, administrators and teachers can increase the cogni�tive and affective benefits of the technology while minimizing the potential for negative reactions from both staff members and students.�



�
	CHAPTER 4





	ANALYSIS AND RESULTS








I developed the data and ideas I present in the first two subsections of this chapter from first-hand, professional experience and collaborative discussions with other practitioners.  In these subsections I will identify and discuss several different tools, processes, and solution options, and will objectively assess the advantages and disadvantages of each in light of both personal experience and commentaries in the current literature.





I acquired the data for the third subsection of this chapter, K-12 technology support, from a survey and is analyzed both quantitatively and qualitatively.  While the sample is too small to be statistically significant (18 responses from eight states and Canada),1 I provide a quantitative analysis of technology budgets, headcounts, and support category importance rankings.  Results are compared, where possible, to larger studies of similar issues in the literature.











[Section 4.1  -  Removed ]











4.2	INTRODUCING NEW TECHNOLOGY





4.2.1	Issue Definition and Analysis





Despite excellent plans, technology projects often fail.  Their failures may be obvious or they may be subtle.  The technology may be in place and it may work; it simply may not be used.  Next in importance after the creation and dissemination of a good plan is the thoughtful and purposeful introduction of the proposed technology into the laboratories and classrooms where it is to be used.





Since so much technology is now targeted at the classroom, in this section I will address myself to one of the key factors surrounding successful introductions - the synergy or conflict of the values embodied in the technology with the culture of the school and, more specifically, the individual classrooms.  My interest in the cultural dimension of technology acceptance was sparked by a seminal article written by Steven Hodas (1994), a distinguished educator now working for NASA on something called the K-12 Internet Project.  Hodas's piece, titled "Technolo�gy Refusal and the Organizational Culture of Schools," succinctly described the key elements of school culture that resist the introduction on new equipment and methods.  Hodas concluded, "...the failures of school technology to alter the look-and-feel of schools ... generally results from a mismatch between the values of school organization and those embedded within the contested technology" (p. 1).





Many people agree that the common aspects of culture in all K-12 schools and the specific attributes of the cul�tures in spe�cif�ic institu�tions are major factors in the suc�cess or fail�ure of many new technol�ogy programs.  Believing this, some of them have sought to show administra�tors how to iden�tify the domi�nant characteristics of their school culture and how to address them in their technol�o�gy plans so as to im�prove their chances of provid�ing successful technology pro�grams for teach�ers and students. 





Yet in reading a number of books in prepara�tion for this work, I was struck by the relatively superfi�cial way in which many of the proponents and the opponents of technolo�gy in education approach their respective causes.  From the technology advocates, there seem to come innumerable references to the unstoppa�ble "march of progress," the "obvious" need for "technical literacy" as we enter the 21st century, the natural "love" that children have for computers (e.g., Walsh as cited in Monke, 1994), and the pedagogical superiori�ty of student-focused, multi-media, machine instruction over old-fashioned "teacher talk."





A recent partici�pant in a discus�sion on the "EDTECH listserv," a common interest group on the worldwide Internet, went so far as to recommend that administrators not hire computer illiterate teachers - at any level.  This, he asserted, is the only way to get today's teacher colleges to give appropriate priority to developing the computer skills of pre-service teachers.





In the face of such argu�ments, the "Just Say No To Technology" camp has rallied behind stout walls of rather humorless resis�tance.  "Just look at what Shakespeare wrote with a quill pen," they say.  "Why should my students need a computer?"  Others bemoan the countless unproductive, often anesthetizing hours that today's young people spend in front of television sets and they argue that schools are among the few remaining places where humans interact with other humans on topics of substance.  And in answer to the "children love computers" argument, one skeptic (Monke, 1994) has noted, "they 'love' chocolate too.  Should we incorporate chocolate into our curriculum?"  Furthermore, he adds, "Since when did we start determining what is good for ... child[ren] by what they are attracted to?" (p. 1).





In both cases, the arguments seemed to me to be overlooking some important points about culture and values.  The first of these is stated in the subtitle to a 1988 book by C. A. Bowers, The Cultural Dimensions of Educational Computing: Under�stand�ing the Non-neutrality of Technolo�gy.  Bowers states that his purpose "is to reframe how we think about the educational uses of the microcom�puter and, in the process, to establish new conceptual bound�aries that take account of the broader cultural consequences of this new technology" (pp. 25-26).  He argues that when the comput�er is seen as the centerpiece in the classroom learning process and the teacher becomes the "guide on the side," this new meta�phor begins to condition (frame) the way in which we think about the process of educa�tion.  Far from being a neutral tool, high technology subtly but powerfully influences both present practic�es and future choices.





A second and much broader point was made more recently by Neil Postman (1992) in his book, Technopoly: The Surrender of Culture to Technology.  Like Bowers, Postman knows that technology is not neutral.  In fact, he notes, "embedded in every tool is an ideological bias, a predisposition to construct the world as one thing rather than another, to value one thing over another, to amplify one sense or skill or attitude more loudly than another" (p. 13).  More simply Postman recalls the old adage that "to a man with a hammer, everything looks like a nail," and he extends this to the assertion that, "to a man with a computer, everything looks like data."





These two authors, far from being neo-Luddites, are both knowledge�able about and sympathetic to the intelligent and humane use of many technologies, high and low.  What they object to is not technology, per se, but the unexamined application of technology simply because it is there, because it is the coming thing, because we must.  Even if there is such a technological impera�tive, they argue, it is incumbent upon us to think deeply about the cultural implications of such a powerful new tool.


�
4.2.2	The Values of Technology





This section is not about the "value" of technology in education, rather it is about the implicit and explicit values that technology brings with it into the classroom.  Technology is not a culture nor does it have a culture.  Technology is a cultural extension, a collection of artifacts and practices that extend our power of reasoning and our ability to act.  For these reasons, it is not possible to compare a technology and a culture as one would compare two cultures; but, we can examine the values that a technology embodies and the probable impact of these values in a given cultural setting.





All technologies embody a set of values.  These values may be consistent with or antithetical to the values of a particular culture.  To take an extreme example, a handgun can be classified as a form of weapons technology.  Introduced into the "culture" of an unstable family with a history of domestic violence, some of the values associated with this technology (e.g., instant action and reaction, aggression, the use of deadly force) combined with propensities for pathological behavior could lead to disastrous results.  By contrast, the same technology possessed by a police officer or competitive marksman would induce different behaviors and different outcomes.





From this example, we can see that a specific technology may have many values - positive, negative, or neutral - and that these values assume different levels of influence depending on the degree to which they complement or contradict the prevailing values of the culture in which they are used.





My thesis is that educational technology interacts with and ultimately alters the school and classroom cultures into which it is placed.  Properly understood and managed, the new technology can contribute to student performance and school reform.  In the absence of such understand�ing, the introduction of new technologies can have negative consequences that were unforeseen by teachers and their administra�tors.





What, then, are the values associated with computers used in education or, more specifically, personal computers (PCs) used as student and teacher workstations in K-12 classrooms?  Based on my reading and experience I have developed a list of value-oriented adjectives.  On the next page I have categorized these, a priori, into sets labeled positive, negative, and neutral.





�
	PC TECHNOLOGY VALUES      








	POSITIVE	<------------------	NEUTRAL    ----------------->	NEGATIVE





	Powerful				Mechanical			Impersonal


	Engaging				Precise				Complicated


	Stimulating				Logical				Costly


	Entertaining				Efficient				Fragile


	Versatile				Technical				Intimidating


	Intriguing				Amoral				Immobile (usually)


	Active/interactive			Consistent				Passive (some�what)


	Challenging				Dispassionate			Unproven


	Egalitarian				Impartial				


						Structured


						New





Most of these attributes are fairly obvious to anyone familiar with PCs.  More descriptors could be added to the list, but these will serve my basic purpose of illustrating how technology values can conflict with or complement the values inherent in a school or classroom culture.








4.2.3	The Culture of the Classroom





Classroom cultures are really subcultures within school cultures and these can vary widely.  On a political or social scale some schools could be classified as very conserva�tive, some would be considered very liberal, and most would fall somewhere between the two extremes.  Similarly, on a scale describing ethnic diversity, some schools would be very homoge�neous, some very heterogeneous, and others in between.  Using these scales and several others we could character�ize the unique culture of a particular school and, by a similar process and taking into account the style of each teacher we could describe the subculture of each classroom.  Such an exercise would be both interesting and valuable since many of the unique charac�teristics of a particular school and its particu�lar classrooms could help us understand the likelihood of success in introducing a particular new technology into those environments.  Clearly, however, such a focus on unique school and classroom features is beyond the scope of this paper.





Instead, what I will do is outline some general characteris�tics which I assert are common to many classrooms in America today.  The broad-brush conclu�sions I draw will be applica�ble to public, private and parochial schools.  Naturally, more specific analyses of individual schools and classrooms could yield more definitive and useful results for those specific situations.  I encourage administrators to consider conducting such a school-specific analysis before proceeding with major technology projects.





For an additional perspective on the characteristics of classroom culture, I considered the following observation from Postman (1992):





Surrounding every technology are institutions whose organization - not to mention their reason for being - reflect the world-view promoted by the technology.  Therefore, when an old technology is assaulted by a new one, institutions are threatened.  (1992, p. 18)





The dominant technologies present in schools and classrooms today are blackboards, textbooks and workbooks, and photocopiers and plastic laminators.  Although we have not examined these, a moment's reflection suggests that they embody values that are profoundly different from those represented by computer technology.  Some of the more obvious contrasts between the old and the new are static versus dynamic, closed versus open, one-way versus interac�tive.





What, then, are some of the cultural characteristics of today's American classrooms and how might those elements influence the adoption and successful use of PCs by both students and teachers?  I have divided the adjectives below into those applying to or stemming from the four principal sources of classroom culture: the teachers, the students, current (low-tech) technologies, and the institution itself.


�
	CLASSROOM & SCHOOL CULTURE








								   CURRENT


	TEACHER		STUDENT			TECHNOLOGY	INSTITUTION





	Control-oriented	Curious			Low cost		Hierarchical


	Entrenched		Energetic			Low tech		Control-oriented


	Conservative		Peer-oriented		Easy to use		Top-down


	Empathetic		Distractable			Robust			Normative


	Opinionated		Open-minded		Resilient		Competitive


	Scheduled		Flexible				Single purpose		Departmen�talized


	Mainstream		Multicultural		Inflexible		Conservative


	Inhibited		Imaginative			Established		Cost-conscious


				Uninhibited						Highly structured





After reviewing an index to education research containing nearly 320,000 citations from over 400 periodicals, yearbooks, and book series since 1983, I found few references to studies that would enable me to construct a personality profile for a "typical" K-12 classroom teacher.  I found papers that explored selected personality traits of student teachers, vocational education teachers, physical education teachers, music teachers, home economics teachers, and university professors.  One interesting source, "Toward a Personality Profile of a Successful Comput�er-Using Teacher," (Katz, 1992) provided a "tentative personali�ty model" that suggest�ed successful teachers would be "positive toward innovation and change, flexible, creative, non-conforming, calm, self-confident, impulsive, sensation-seeking, stimulus-seeking, and boisterous" (p. 40).  Katz also profiled "the teacher unlikely to favor the use of computers in the classroom" as "resistant to change, inflexible, cautious, anxious, sensitive, and insecure" (p. 40).





I will not attempt to judge which of these two profiles is more common in our schools today.  Instead, for purposes of illustration, I have selected some adjectives along the lines of Katz's more negative charac�teristics in order to provide some insight into the reasons why these traits may lead to conflicts with new technolo�gy.  





The student adjectives are rather positive and general.  There are many profound changes that occur to students between kindergarten and high school and, as a result, it is virtually impossible to find the common ground between, say, an eager and innocent 5 year-old and an apathetic and cynical 18 year-old.  The qualities I have listed represent some that are, I hope, common to most primary and secondary students near the center of a normal distribution.  I also chose to use some words in their absolute rather than comparative forms (e.g., "uninhibited" as opposed to "less inhibited") to accentuate the quality for the sake of discussion.  In reality, all descrip�tors are relative.





Finally, I did not separately list the values for administra�tors.  For the purpose of this analysis, I considered them to be some combination of the values found under both the "Teacher" and "Institution" headings.





Due to the specific adjectives I selected for the teacher, student, and institu�tion profiles the analysis which follows will not apply to all schools.  With proper adjustments to suit local conditions the technique is universally applica�ble. 








4.2.4	Value Conflicts and Synergies





Now we can ask our central question: What are the likely interac�tions between and among the technology values described in Section 4.2.2 and the core elements of classroom culture as described above?  Which values are in apparent conflict with which cultural charac�teristics and which are complementary or even synergistic?





To answer this question, I have juxtaposed the technology values with the classroom characteristics in the figures on the next two pages.  On the first of these juxtapositions I have overlaid a series of arrows highlighting the elements which are in conflict.  On the second I have highlighted those that are complementary.





At first glance these diagrams appear rather messy and difficult to interpret.  Before I look at specific conflicts and synergies in detail, let me draw your attention to a few "strategic impressions" that can be gleaned from patterns that emerge from the figures.  





	    1.	Students have few conflicts and many synergies with the positive values associated with the technology.





	    2.	Teachers and school institutions, as described in this analysis, have many conflicts and the synergies seem to be concentrated on the "neutral" or "negative" aspects of the technology.





	    3.	Current technologies do not smooth the way for the new technolo�gies.
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TECHNOLOGY VALUES   





		POSITIVE				NEUTRAL   			NEGATIVE





		Powerful				Mechanical			Impersonal
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		Entertaining			Efficient			Fragile


		Versatile				Technical			Intimidating


		Intriguing				Amoral			Immobile (usually)
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		Challenging			Dispassionate			Unproven


		Egalitarian				Impartial


						Structured


						New
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FIGURE 1:  Value and Culture Conflicts
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FIGURE 2:  Value and Culture Complements


�
On the "Conflicts" chart (Figure 1) you will notice that I have not highlighted any problems in the lower column labeled "Student."    This suggests that PC technology does not present any serious conflicts with the values, behaviors, and expectations that most students bring to the classroom.  This is clearly an oversimplification since one can argue that not all students are comfortable with PCs, some student vandals may intentionally damage them, some students may not be interested in or motivated by certain programs.  Nevertheless, as a general statement, we may say that of the four main contributors to classroom culture that I have identified (teachers, students, current technologies, and the school itself) students present the smallest obstacle to the introduction of PC technology.





This observation is further strengthened when we look at the "Complements" chart (Figure 2).  Here we see a number of complements and synergies between and among various student characteris�tics and many of the positive values of the PC technology.  For example,





    The student's:	   Are complemented by fact that the technology is:


       -  Energy		--->  Active and interactive


       -  Distractability	--->  Engaging


				--->  Entertaining


				--->  Intriguing


       -  Flexibility		--->  Versatile





When we look at the characteristics I attributed to teachers and to the institution itself, the diagrams suggest that there are serious conflicts with the negative values introduced by the technology.  For example,





    The teacher's:	   Are in conflict with the fact that the technology is:


       -  Conservativeness	--->  Unproven


       -  Empathy		--->  Impersonal


       -  Inhibitions		--->  Intimidating





Similarly,





    The school's:	   Are in conflict with the fact that the technology is:


       -  Hierarchy		--->  Egalitarian


       -  Conservativeness	--->  Unproven


       -  Cost-consciousness	--->  Costly





Looking at Figure 2, we see that the teacher's control orientation and need to maintain a daily and hourly schedule are complemented by several neutral technology values.  PCs are mechanical, precise, logical, and efficient.  Similarly, the institution's orientation to control, normative valuations, departmen�taliza�tion, and structure are complemented by these same technology values, plus the fact that PCs are dispassionate, impartial, structured, and impersonal.





Finally, to support my third general observation that current technologies do not smooth the way for the new technolo�gies I note that the current technology pattern is really the opposite to that of the student.  Current technologies seem to present a lot of conflicts with the new technology and they offer no real synergies.  Specifically,





    The current technology's:   Are in conflict  with fact that the technology is:


       -  Ease of use			--->  Complicated


       -  Robustness &		--->  Fragile


          resilience


       -  Singleness of			--->  Versatile


          use or purpose


       -  Established use		--->  New


					--->  Unproven





4.2.5	Conclusions





Let me restate the major findings of the preceeding sections.





	    1.	Students have few conflicts and many synergies with the positive values associated with the technology.





	    2.	Teachers and school institutions, as described in this analysis, have many conflicts and the synergies seem to be concen�trated on the "neutral" or "negative" aspects of the technolo�gy.





	    3.	Current technologies do not smooth the way for the new technolo�gies.





The first two observations are hardly novel and while the third may be a fresh idea, it is not clear how we can apply this information to improve technology acceptance and school reform.





The question now is: "In light of this analysis, are there any controllable aspects of technology values and classroom cultures that can be shaped prior to or during the introduction of the technology to enhance the classroom environment and maximize student success and academic achievement?"





After reviewing several of the sources of conflict and synergy I feel that the two most important factors in a school's success with technology are: 1) teacher and administrator training and 2) creative student exposure to the technology.   These two factors emerge when we look at the details contained in the preceding analysis of Figures 1 and 2.





Specifically, with regard to inservice and preservice training I recommen�d the following strategies.





    1.	Use teachers' and administrators' natural interest in classroom management and control to gain their support for PC technology.  Then using this positive attitude as a base, intoduce them to more creative, instructional uses of the technology.





    2.	Help teachers who are concerned about the impersonal nature of technolo�gy see how it can be used to stimulate cooperative learning among students and to increase interpersonal communications within the class, the school, and beyond.


 


    3.	Use small, measurable pilot projects to demonstrate technology's value and cost-effectiveness to skeptical and conserva�tive teachers and administrators.  





    4.	Do not attempt to liken PCs to other, more traditional forms of school technolo�gy; the parallels are not there and some comparisons may be unfavorable in terms of cost, reliability, and ease of use.





In order to build on the students' "natural" interest in using PC workstations:





    1.	Ensure that the instructional software stimulates the student's thinking and keeps him or her actively engaged.  Avoid "teacher in a box" software that is long on explanatory narrative and short on student input.  Also avoid slowly paced, text-based "drill and kill" exercises.


  


    2.	Stock a wide variety of software for differing student interests.  Cover as many aspects of the curriculum as is financially feasible and seek out instructional software that addresses different learning styles.





    3.	Include some "game" software in the classroom offering, but be careful to control its use.  Recent reports in the business press have claimed that games on office PCs are diminishing white collar productivity.  Focus on simulation games that encourage students to integrate and apply the knowledge they have acquired in several subject.  This type of "fun" encourages many higher order thinking skills. 





�











 





 





�page \* arabic�14�				CONTEMPORARY ISSUES











					CONTEMPORARY ISSUES	�page \* arabic�3�


























