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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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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.





4.1	PLANNING FOR NEW TECHNOLOGY



4.1.1	Issue Definition and Analysis



High technology for K-12 education is complex and expensive.  For these reasons alone, it is necessary for schools to develop and implement compre�hensive, strategic, long-range technology plans.  Before going further, let me define these terms.



   • Comprehensive	Educational technology is an enormously power�ful tool.  Properly applied, it can enrich every aspect of the curriculum for students at every grade level and ability.  Furthermore, many technologies are interrelated - that is, the introduction of one technology in one area can complement and reinforce the use of anoth�er technology in another area.  For these reasons, it is important to develop a plan that addresses all of the major uses of tech�nology, thereby ensuring a maximum amount of synergy with minimum conflicts. 





__________________________

       1	Although small relative to the universe of North American schools with advanced educational technologies, the sample is certainly inter�est�ing and, hopefully, enlightening.  It tells us how 18 public schools and school dis�tricts representing more than 58,000 students in 171 buildings with over 8,000 computers are dealing with the very press�ing problem of sup�port�ing their new technolo�gies.  That is more information than most of us have readily available.

�   • Strategic		The word strategic is often mis�used as a fashionable synonym for "important."  Many mundane projects have been dressed up with "strate�gic" titles in an effort to make them appear both essential and exciting.



			As used here, strategic refers to tools and proce�dures that have a potential�ly multip�lica�tive effect on the educa�tional effective�ness of the school.  A strategic investment in instructional technology should augment or replace one or more of the traditional ways of teach�ing such that student out�comes are sub�stan�tially improved.  



   • Long-range	In this guide long-range will mean three to five years into the future.  It is important to plan beyond tomorrow, but in view of the rapid pace of technological change, it is generally impractical to plan more than five years out in any great detail.



Creating a plan that can truly live up to the three adjectives defined above requires that the building administrators and staff meet several major challenges:



	   •  Forming a planning team,

	   •  Following a  planning process,

	   •  Developing a shared vision,

	   •  Writing the plan, and 

	   •  Securing the funding.  



Each of these will be addressed in the subsections that follow.





4.1.2	The Planning Team and the Planning Process



The objectives of any planning exercise are two-fold.



	1.	To build a planning team with a good understanding of the key issues and a shared commitment to see the plan succeed



	2.	To produce and communicate "the Plan."



The first objective is process-oriented; the second is product-oriented.



Michael Kami, a strategic planner for Xerox and IBM during their years of dramatic corporate growth, once remarked that "the act of planning is more important than the plan itself."  By this he meant that the mental and social exercises involved in good planning force the participants to:



	 •   Understand the problem (its history, present situation and the future direction),

	 •   Develop a shared vision,

	 •   Articulate that vision,

	 •   Commit to that vision, and

	 •   Realize that vision.



This is especially important for technology plans because the single most important factor in the success of a technology-based project is ...



	PEOPLE!



No matter how powerful the machines, how user friendly the interfaces, or how effective the software, no technology project will succeed without the support of the people who are expected to use it.  In a school environment, this means first teachers, then students.



To maximize the chances for teacher buy-in and commitment, it is a good idea to recruit several of the school's leading teachers for the technology planning team.  The team should also have representa�tives from each grade level or cluster and from various special constituencies, such as art, music, special education, etc.



The size of the team can vary from three people to as many as ten people.  With fewer than three people you may limit creativity and reduce the chances for a broad "buy-in" from the staff, since many of them may feel that their interests were not properly represent�ed.  Teams with more than ten people also reduce creativity (since people are often reticent to voice new ideas before a large group) and they also tend to move slowly due to various bureaucratic issues, such as where and when to hold meetings. 



Ideally, the members of the team should be volunteers who want to be there and who take a personal interest in the success of the project.  When necessary, however, the school administrator may need to appoint some members to ensure the diversity noted above.



I briefly describe the steps in the planning process as follows.

�	   STEP	            NAME            	            DESCRIPTION             



		  1	   ORIENTATION		Provide team orientation and objec-

							tives



		  2	 MISSION REVIEW		Review school mission and instruc-

							tional goals and methods



		  3	       SURVEY		Survey technology currently on the

							market



		  4	        VISION		Develop 5-year vision statement

							and implementation scenario options



		  5	      SOLUTION		Investigate specific technology

							solutions needed to realize the vision



		  6	VENDOR SELECTION	Select vendors and develop detailed

							implementation schedules



		  7	     INTEGRATION		Integrate technology plan into the

							overall school improvement plan



�Several or all of these steps can be facilitated by people that may be outside the team itself.  These potential contributors include:



							        __

	• Building administrators		  		|_  Internal to

	• Department chairpeople			        __|   the school



							        __

	• A planning consultant			  	|

	• Technical consultants			 	|-  External

	• Vendor sales & support personnel	        __|





Planning and technology consultants may be independent of any vendors or they may be in their employ.  Vendor sales and support personnel generally do not charge for their services when they are interested in competing for the school's business.



�      STEP	             DESCRIPTION             		          RESOURCES          



		1	Provide team orientation and objectives		Team leader or planning

									consul�tant	



		2	Review school mission and instruc-		Building administrators and

			tional goals and methods			department chairpeople

								

		3	Survey technology currently on the		Technology consultant or

			market						vendor personnel



		4	Develop 5-year vision statement		Technology consultant

			and implementation scenario options	



		5	Investigate specific technology solutions	Vendor representatives

			 needed to realize the vision



		6	Select vendors and develop detailed		Technology consultant

			implementation schedules			



		7	Integrate technology plan into overall		Building administrators

			school improvement plan	





�4.1.3	The Technology Vision Statement



Technology can make many important contribu�tions to the lives of students, teachers and adminis�trators.  A vision statement should clearly describe the goal of the technology planning committee and it should inspire all of the schools stakeholders (students, teachers, administrators, clerical staff, parents, and members of the community beyond the school) to achieve it.



The vision statement should restate the school or district's commitment to providing students with the best possible education supported by technology.  It should also emphasize the district's commitment to improving the effectiveness and efficiency of teachers and other staff members through the use of office and classroom management technologies.



On the next three pages is a sample vision statement.



�SAMPLE DISTRICT VISION STATEMENT*



Technology can make many important contribu�tions to the lives of students, teachers and adminis�trators.  The Dayton Public Schools are committed to providing students with the best possible education supported by technology.  The district is also committed to improving the effectiveness and efficiency of teachers and other staff members through the use of office and classroom management technologies.



Technology is becoming an integral part of every�thing we do.  The principal ways in which technology contrib�utes to our mission are described below.



1. Instruction	    Technology-assisted instruction augments and rein�forc�es the teaching provided by our staff.  We pro�vide this support in labo�rato�ries for group and whole class activi�ties and we dis�tribute technology into our class�rooms and media centers to enhance teach�ing and learn�ing opportunities.



2. Communications    Communication technologies en�hance our students' ability to communi�cate with other students and teach�ers in the dis�trict, across the country, and around the world.  We use these technologies to en�hance the core sub�jects in our curriculum.  We also use spe�cial�ized tele�phone messaging systems to im�prove commu�ni�ca�tions between teachers and their stu�dents and par�ents. 



3. Research	     We use technology in classrooms and media centers to provide access to in-school infor�ma�tion resources, such as electronic encyclo�pe�dias, atlases, and databases of periodicals and to outside resources on the emerging "In�formation Superhighway."  By using these re�sourc�es stu�dents learn� to locate and use infor�mation in their work and teachers are able to keep up with the latest ideas in their disciplines and pro�fes�sion.



4. Administration	   We use technology to improve intra-build�ing and intra-district administra�tive communi�cation.  Our teachers use technology to manage instruction, assess student progress, and maintain complete portfolios on individu�al stu�dents.  Our administra�tors use tech�nology to automate many time-consuming logis�tical du�ties, such as atten�dance records, grade re�porting, and performance analy�sis.



_________________________



      *	This sample is based on the statement that I developed in conjunction with the Instructional Technology Advisory Committee for the Dayton Public Schools.

�5. Staff Development	We use technology to keep our teachers and administrators up-to-date with the knowl�edge and skills re�quired for their areas of re�spon�sibility.



6. Quality of Life		Tech�nol�o�gy also improves the quali�ty of life in our schools and offic�es.  By making our lives easier and more produc�tive, technolo�gy can help us focus on our most important and enjoy�able responsi�bil�i�ties - teaching and learning.



There are several specific technologies or platforms that the district expects to form the core of our technology direction in the 1990's.  Other technologies are important but ancillary to these core technolo�gies.  Still other technologies are now emerging from the laborato�ry and may prove valuable to educators in the future.  Examples of technologies in these three categories are shown below.



		    CORE TECHNOLOGIES    	           ANCILLARY TECHNOLOGIES



		   •  Personal computers			   •  Special purpose systems 

		   •  Local area networking			   •  Large screen displays

		   •  Integrated learning systems			   •  Laser disk systems 

		   •  Calculators					   •  Bar code scanners

		   •  Multimedia tools				   •  Electronic dictionaries,

		   •  CD-ROM storage devices			          and thesauruses

		   •  Productivity software   			   •  Special needs peripherals

		   •  TV instruction and other 			   

		         distance learning programs

		   •  Voice, data and video com-	

		          munications			   	

							

EMERGING TECHNOLOGIES



					   •  Pen-based computers

					   •  Optical scanners

					   •  Wireless communications

					   •  Voice and handwriting

						recognition



All of our schools should have appropriate levels1 of all core technologies by the end of the 1996-1997 school year.  The use of the ancillary technologies will be determined on a site-by-site basis by the building staff, in cooperation with district adminis�trators, curriculum consultants, and educational advisors.

�The district expects schools with magnet programs focusing on technolo�gy to be showcases for the effective use of instructional technology.  These schools have the highest concentrations of technology and they are also encour�aged to conduct con�trolled experi�ments or pi�lots with some of the emerging technolo�gies before they are introduced on a larger scale through�out the district.



The district recognizes that extensive user training is required for stu�dents, teachers, administra�tors and other staff members.  Since teachers are most often the "gate�keepers" for school technology, teachers will receive thorough instruction and consis�tent, helpful support when new technologies are introduced.



Many technologies are essential to fulfilling our district's mission.  Every day teachers are using technology as an integral part of curriculum delivery and students are relying on technology as a tool for learning.  Such technology is truly "mission-critical" and it must be consistently available.  The district is committed to working with the schools to provide technical support and repair services that keep mission-critical systems running and available when they are needed.









































_____________________



1	"Appropriate levels" are very difficult to quantify.  In general, the district expects every student to have some opportu�nity to use technology - particularly personal comput�ers - at every grade level, preK-12.  Where computer assisted instruction is expected to be a significant part of the instruction�al process, each student should have at least one hour of computer time per week.

�4.1.4	The Technology Plan



As described above, the planning process is designed to help the planning team:



	   1. Develop a vision of the future,

	   2. Articulate that vision,

	   3. Describe the steps by which that vision can be realized, and

	   4. Manage the implementation.



This implies that the planning process and the document that results from it should cover both strategic and tactical concerns.  The first two points above are strategic (i.e. what the team wants to do); the last two are tactical (i.e., how the team will do it).  The strategic statements must lead into the tactical implementation for as Peter Drucker, widely considered to be the father of modern management, once noted, "Strategy is nothing until it degener�ates into work!"



Now there are many, many formats that a plan can follow.  Some are better than others; none are perfect.  What the good plans all have in common is the clear, logical linkage that is illustrated below.





    			   1. Needs statement

				³

				³

				¯

    			   2. Vision statement

		             	³

				ÀÄÄÄ¿ 

				          ¯     

    			   3. Set of objec�tives

				          ³

				ÚÄÄÄÙ 

				¯

    			   4. Action plan

				³

				³ 

			     	¯

    			   5. Evaluation plan





Additionally, a good plan will identify sources and uses of funding and other items that are pertinent to the plan's subject.



�4.1.5	The Funding Challenge



One fundametal question that must be addressed when a planning team develops a vision statement is: "How much technology is 'enough'?"  As the pioneering computer educator MIT professor Seymour Papert (as cited in Cox, 1987) has noted, "If teachers wanted to teach children to write and only brought eight pencils into the school, they would likely be disappointed with the results." 



Technology is expen�sive.  A lot of technology can be very expensive.  Its proponents argue that the expense can be justified by the results obtained.  Its detractors allege that it is an expensive educational fad.  Whoever may be right, one thing is uncontested.  Compared to traditional instruc�tional aids - workbooks, worksheets, flashcards, maps, models, etc. - high technology is expensive.



The issue of funding can be looked at in two ways.  First, there is the question of how much money the school has in total.  Then there is the question of how the planning team will decide to allocate it?  The total amount may be beyond the team's control, but today the allocation of money to specific ends is often a local or site-based decision.



Budget constraints will influence both the long-term vision and the short-term implemen�tation plans.  We all would like to create the school of tomorrow today, but for most of us that is impossible.  Therefore it is important that schools identify suffi�cient funding to enable them to acquire enough technology and enough training to have a meaningful impact on student achievement. Furthermore, the planning team should have some assurance that there will be a continuing source of funds to build on the technology base that is established in the first year.  



Two of the key points in this area are the following.



     1.	How much can the school afford to spend on technology in the first year?



     2.	How much funding can the school count on in each additional year of the planning period?



Good plans need to be based on multi-year financial commitments. Too often, technology purchases are governed by short-term budget opportu�nities: there is some extra money in the budget so teachers look through some catalogs and buy some interesting gadgets.  This is often referred to as "planning to the budget" or "opportunistic purchasing."  In contrast to this, the planning team should strive to implement an approach that could be called "budgeting to the plan."  The first question the planning team should answer is:    

�"What do we want to accom�plish?"  The second question then becomes: "How much can we afford to invest?"1



Whatever amounts the team decides to allocate to technology each year, it should commit itself to those amounts.  A lot can be accomplished over a five year period, even with a relatively small annual budget, if there is a long-term commitment to fund each step toward the realization of the school's technology vision.  (Appendix D shows a sample five-year technology budget for a large elementary school.)





�4.1.6	Two Fundamental Questions



Two issues that the technology plan should address are:





		 1) Where will the computers be located?



and



		 2) What type of instructional and educational software will be used?





There are two basic answers to each question so the range of possibil�ities can be represented by the two-by-two matrix shown on the next page.



















 ________________________

        1	Clearly a very important question that many would say falls between these two is: "Which technology or technologies will enable us to accomplish our goals and how much will this cost?"  I have decided not to address this question.  Technology effectiveness and selection is a very controversial and dynamic subject that changes every time a new technology is introduced.  Furthermore, a good analysis of the effectiveness of one or two technologies with respect to even one small aspect of the K-12 curriculum would require extensive field research.  I, therefore, have taken the approach of assuming that the reader has made some good technology choices and the goal of this paper is to help the reader plan, introduce and support the technology that is reflected in that decision. 

�                          		                         LOCATION OF COMPUTERS



	

                     		             IN A LABORATORY           IN CLASSROOMS

TYPE OF SOFTWARE

�PRIVATE ��

�INTE-

GRAT�ED

SOFTW�ARE

�



	1. ILS LAB

�



	 2. DISTRIBUTED

           ILS��

A LA CARTE SOFTWARE�



	3. "ALC" LAB

�



	 4. DISTRIBUTED

          "ALC"

��

						ILS	=   Integrated Learning System

						ALC	=  A la carte software selections







Associated with each quadrant of the matrix is a scenario.





SCENARIO 1:  ILS LAB



In this scenario the school purchases computer hardware and an Integrated Learning System (ILS, a comprehensive suite of programs that provide instruction, instruction management, and assessment across several grade levels and curricula).  The laboratory implementa�tion can be small (e.g., 16 student stations), medium (24 stations), and large (32 stations).  The ILS is priced according to the number of student stations and the software components that are setup to run on each.



In this scenario everything is all installed in one room, often called a Computer Assisted Instruction or CAI Laboratory, and it is linked together via a local area network (LAN).  The student stations receive their programs and data files from the network server.







  Advantages



      •	An entire class can be working on the computers at once.

      •	The software has a consistent user interface for teachers and students across all subjects.

      •	Teachers can be supported in class management by a para-pr�ofessional (if available).

      •	The ILS software maintains detailed records of student  progress in all curriculum areas.

      •	Minimizes cabling expenses (compared to the cost of cabling classrooms throughout a school building).



  Disadvantages



      •	Teachers must schedule lab time.

      •	Students can use computers only during lab time (or selected free periods).

      •	ILS software is more expensive than "a la carte" selections.





SCENARIO 2:  ILS IN SELECTED CLASSROOMS



This scenario uses the same hardware and software as Scenario 1, but the student stations are not all located in one room, rather they are linked to a building-wide local area network and distrib�uted to selected classrooms in selected grade levels.  As in Scenario 1 there can be small, medium, and large scale implemen�ta�tions and the ILS is priced according to the number of student stations and the software components that are setup to run on each.



  Advantages



      •	Teachers can work with small groups of students on the computers.

      •	Teachers and students have access to their class�room machines at all times.

      •	The ILS software maintains detailed records of student progress in all curriculum areas.



  Disadvantages



      •	An entire class cannot be working on the computers at  once; teachers must organize student activities to rotate all students though the computer sta�tions.

      •	ILS software is more expensive than "a la carte" selections.



�SCENARIOS 3 & 4:	"A LA CARTE" INSTRUCTIONAL SOFTWARE

				 IN LABS OR CLASSROOMS



In this scenario the school purchases computers and many types of instructional software from various vendors.  As in the previous scenarios, there can be small, medium, and large scale implementa�tions, and the student stations can all be located in one room (the "lab") or they can be distributed to classrooms throughout the building.  In either case, they should be networked together (not stand-alone machines) so that they receive their programs and data files from the network server.



"A la carte" software is priced according to several plans: 



    1)	District-wide licenses that allow programs to be used on any number of student stations throughout the district,



    2)	Building-wide licenses that allow programs to be used on any number of student stations in a single building, and



    3)	Per user licenses that cost a certain amount for each computer on which the software is used.



  Advantages



   •		A suite of "a la carte" software usually costs less than an Integrated Learning System.

   •		Using an "a la carte" approach, teachers can select  exactly the software that they want.



  Disadvantages



   •		"A la carte" software does not have a consistent approach to student record-keeping and some soft�ware has no record-keeping capability at all.

   •		"A la carte" software does not have a consistent user interface for teachers or students; each program has  its own unique set-up and way of running.  (Running  software in the graphical user environment of the MacintoshÔ or on an IBMÔ-type computer under Microsoft WindowsÔ  reduces this disadvan�tage.)





�4.1.7	The Importance of "Telecomputing" and "Distance Learning"



Instructional technology is now reaching beyond the classroom and the school building to give students and teachers direct access to educational resources (books, databases, and people) around the world.  



Today there are two important "telecomputing" opportunities with which students and staff should become familiar.



4.1.7.1   Remote Library Access



Using simple PC terminals with a modem and telephone line students and staff can access the on-line electronic catalogs at most local public and university libraries.  Students and teachers can determine which books the libraries have in their collec�tions and if they are currently checked-in or on loan.  Users with library cards may also reserve selected books and many public libraries will even transfer the books to the branch library of the user's choice. 



4.1.7.2   Internet Access



A select group of about two dozen forward-looking American cities (including Dayton) are now providing their citizens with free access to the emerging "Information Highway."  By establishing community "free-nets", often in cooperation with local universities, these cities allow their teachers, students, and private citizens to avail themselves of many of the services in the Internet, the worldwide "Network of Networks" with an estimated twenty million users in 120 countries.  Using such a free-net or other entry into the Internet, students and staff can keep up with the latest information in thousands of specialized areas.  They can communicate directly with other teachers and students around the world.  They can also "teleport" or "telnet" themselves, effectively connecting their terminals to other host computers around the country, like NASA's SpaceLink, the Library of Congress, and the TechInfo system at MIT.



In addition to "telecomputing" with computers, video technology using classroom cable televisions is another method of providing distance learning oppor�tunies.  Many school buildings today have been wired with coaxial cables that connect classroom TVs with a central feed called a "head-in."  Head-ins are frequently located in schools' media centers.



For schools with this type of set-up, there are four sources of programming.



   	1. Local building video

   	2. District level video

�   	3. Regional instructional video

   	4. National instructional video



Here are brief descriptions of the educational opportunities available to teachers and students via cable TV systems at each level.



  1.	Local building video: Each building can connect a video camera to an input jack at the head-in.  This enables the principal, teachers, or students to broadcast video announce�ments and other programs to all rooms in the building.  (Note: some vocational schools may have the luxury of a TV studio for student training, but such a set-up is not necessary.  Normal schools can set up a make-shift "video setting" in the media center and provide entertaining and enlightening local school-wide broadcasts.)

	

  2.	District level video: Some district's, particularly in urban areas, have access to the local cable company's "education access channel." Using such a channel, administra�tors and teach�ers can transmit video program�ming to all schools.  In addition, all private cable subscribers in the communi�ty can also tune in to this program�ming to see what's going on in the schools.  This can be an excellent way to improve communications with parents and other partners in the community.



  3.	Public instructional vid�eo:  Local public television stations carry regional and national instructional program�ming during school hours.  At the beginning of each year many regional education agencies distribute guides to educational program�ming, usually through the local districts' lib�rary/media services personnel.



  4.	National educational video:  A number of national cable networks, like CNN and Nickelodeon, carry news and educa�tional programming.  Several of these networks also offer viewing guides and curriculum materials for selected programs.



All four of these sources typically provide "receive-only" transmissions.  This means that students can receive the messages or instruction, but cannot interact with the program provid�ers.



By making special arrangements, however, it is possible to participate in two-way, distance learning opportunities.  For example, a school specializing in international studies might arrange to receive a year-long course in a foreign language.  Major universities are now providing such courses for K-12 students.  The courses are broadcast over satellites, received by satellite antennas located at the receiving schools or captured by satellite antennas at central points and distrib�uted to participating schools over local community access and education channels.  The most advance technologies today allow participating students to see the instructors and the instructors can see the students via a return video link.  More commonly today, however, students at participating schools are provided with telephone access to the university studio where the course originated.  In this way, they can ask questions of the instructors while the lessons are taking place.





4.1.8	Making Technology Plans Readable



One of the biggest challenges when writing a technology plan is to present it in a way that will invite others to read it.  The two most common failings in this area are: 1) to write the plan using a lot of technical jargon and 2) to structure the plan in the form of one big report that is so imposing that no one who is not required to read it will pick it up.



The best solution to the first problem is to make the plan's principal author one of the less technical members of the team.  Some schools and districts also hire professional writers to translate, distill, and popularize the work of several technical contributors.  Other schools ask several non-technical teachers or staff members to read drafts of the plan and highlight and/or re-write passages that are obscure or otherwise difficult for the average reader. 



Regarding structure, the key is to prevent the plan to become a heavy tome.  Since it is difficult, if not impossible, to put 200 pages worth of "essential" information into a 20 page plan, one solution to this dilemma is to break the plan into several, separate documents.  One district team I worked with put these sub-documents or reports into a hierarchy from the reader's perspective.   The relationships among these reports are illus�trat�ed on the next page.

�	TECHNOLOGY REPORT STRUCTURE



     LEVEL 1: Introductory Briefs 





   ÚÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄ¿  ÚÄÄÄÄÄÄÄ¿

   ³       ³  ³       ³  ³       ³  ³       ³  ³       ³

   ³Student³  ³Teacher³  ³ Admin.³  ³ Parent³  ³Commun-³

   ³ Brief ³  ³ Brief ³  ³ Brief ³  ³ Brief ³  ³  ity  ³  • • •

   ³       ³  ³       ³  ³       ³  ³       ³  ³ Brief ³

   ³       ³  ³       ³  ³       ³  ³       ³  ³       ³

   ÀÄÄÄÂÄÄÄÙ  ÀÄÄÄÂÄÄÄÙ  ÀÄÄÄÂÄÄÄÙ  ÀÄÄÄÂÄÄÄÙ  ÀÄÄÄÂÄÄÄÙ

       ³          ³          ³          ³          ³

       ÀÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÁÄÄÄÄÂÄÄÄÄÄÁÄÄÄÄÄÄÄÄÄÄÙ

                                  ³

                                  ³

                                  ³

                              ÚÄÄÄÁÄÄ¿

     LEVEL 2: Technology      ³      ³

              Direction       ³      ³

              Framework       ³      ³

                              ³      ³ 

                              ÀÄÄÄÂÄÄÙ

                                  ³

                                  ³

                                  ³

                              ÚÄÄÄÁÄÄ¿ 

     LEVEL 3: Technology      ³      ³

              Implementation  ³      ³

              Guide           ³      ³

                              ³      ³ 

                              ÀÄÄÄÂÄÄÙ

                                  ³

                                  ³

     LEVEL 4: Technical           ³

              Monographs          ³

                                  ³

       ÚÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄÂÄÄÄÄÁÄÄÄÄÄÂÄÄÄÄÄÄÄÄÄÄ¿

       ³          ³          ³          ³          ³

   ÚÄÄÄÁÄÄÄ¿  ÚÄÄÄÁÄÄÄ¿  ÚÄÄÄÁÄÄÄ¿  ÚÄÄÄÁÄÄÄ¿  ÚÄÄÄÁÄÄÄ¿

   ³       ³  ³       ³  ³       ³  ³       ³  ³       ³

   ³  PC   ³  ³ Cable ³  ³ Public³  ³ Tech. ³  ³ Multi-³

   ³  Net- ³  ³   TV  ³  ³ Data  ³  ³Plan'ng³  ³ Media ³  • • •

   ³working³  ³       ³  ³ Svces.³  ³ Tools ³  ³  PCs  ³

   ³       ³  ³       ³  ³       ³  ³       ³  ³       ³

   ÀÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÙ  ÀÄÄÄÄÄÄÄÙ

�At the top of the hierarchy was a series of "Briefs" or short introductions to the status and direction of instructional technology in the Dayton district.  These briefs are written in lay terms  for several distinct audiences: students, teachers, adminis�tra�tors, parents, and members of the community at large.



For those who want or need a more complete picture of the distric�t's position on instructional technology, Level 2 of the hierarchy offered the Technology Direction Framework.  The district anticipated the readers of this report will be building princi�pals, planning committees, and school technology coordinators, i.e., those needing a more in-depth picture of the district's technology direction and its educational rationale.



At Level 3, the team offered the Technology Implementation Guide. This guide provided detailed technical information and guidance to teachers and administrators responsible for actually executing the distric�t's and schools' technology plans.  The guide contained up-to-date information about system performance and recommendations regarding the levels of performance needed for various instruction�al tasks.  This guide was designed be read by those responsible for overseeing the implementation of technology projects.



Finally, at Level 4 the team provided a series of Technical Monographs in which selected technology topics were discussed in detail.  These monographs were important reading for all those planning to implement those specific technologies in their schools. 



�
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