

Imperatives For Change

The development of multimedia training products is part art form, part science, and part hope.  Multimedia products, whether relatively low in multimedia elements such as traditional CBT or high end digital video CD ROMS, are very labor, talent, and time intensive to develop.  And there are not many places where one learns about the process and its pitfalls.  It is an earned expertise.   Each time new technology ( either hardware or software (  is introduced, a new round of lessons are learned and experience gained.  The distinguishing factor for people and companies who have been successful in multimedia training development is that they were smart enough not to make the same mistake twice.



The development methodology was more discovery than defined.  Because of the unexpected and unanticipated, schedules were more often statements of philosophy; and it became a testament to the perseverance of  key people that projects were completed with just 20% overruns.  The entire industry in the l980s and early 90s can be thought of as being in the craft stage.  The products were hand-crafted pieces completed by teams of artisans.  And each time one piece was completed, the artisans started all over again; not sanding, painting or carving, but developing graphics, designing branching simulations, and authoring.



The end result of this craft approach was, and is,  uneven.  Quality varied widely and most projects were over their budget and schedule targets.  But given the state of market demand, the use of multimedia training in corporations and the sophistication of the technology, one could hardly have expected more.  The craft stage was appropriate for these times.  Multimedia training was relatively insignificant, especially to the dominant role of the classroom in corporate America  (Training Magazine, l994; ASTD, l993).  Instructor led training (ILT) was responsible for 80% to 85% of all training; multimedia was often just an experiment in many corporations.  The people in the business of developing multimedia training products in the l980s were themselves evangelists, pioneers, and 

culturally in tune with the craft model.  They were not about to do anything to restrict  their degrees of  freedom or channel their considerable energies.

But all of these conditions are about to change dramatically.  Multimedia is very big business and multimedia training is ready to break out of a fifteen year cycle of being incidental, not integral to the way employees improve their knowledge, skills, and performance (Forman, l995).  The old rules don’t apply anymore as people of all ages are becoming more comfortable with the technology.  More PCs were sold in the home market than color televisions in l994.  Two hundred thousand people each month are signing up for the Internet.  People are accessing and interacting with information in new and different ways; and this will have a significant impact on the way in which people learn and are trained at work.



The very attributes and techniques that helped to establish multimedia training in the l980s will be detrimental to its future success.  While in the craft stage, it is expected that each new project is a unique, creative effort; in the future these will not be valued or prized attributes.  New models are needed for new times.  If success is viewed as just being better than the past, then the industry will miss the opportunity.  Process innovations, not process improvement is what is required (Davenport, l993).  If success can be reconceptualized so that the development of multimedia training can move beyond the craft stage to higher stages of development, then market and production capabilities can be aligned and the future will look very different.





The Craft Industry of Multimedia Development

Several of the key attributes of the craft stage of multimedia development have already been mentioned.  The early proponents were risk-taking entrepreneurs; pioneers who had to convert audiences to the benefits of this different use of technology.  Each project was a labor intensive, collaborative effort which, in some cases, produced creative uses of the technology, in other cases nothing more than an electronic bore.  Each project was a unique effort, started from the same blank sheet of paper every time.  Standards were lacking, hardware and software proprietary, and large scale implementations ( with a few notable exceptions ( limited. 

�

The development process itself was sequential and lengthy.  The major phases were:  analysis; content collection; design; development or scripting; production; authoring; quality control; and mastering and reproduction.  One phase was not initiated until the previous one was completed.  Sign offs and approvals for a phase were typically required before the next phase could begin.  It was not uncommon for this cycle to take eight months to one year to produce a two to four hour multimedia training program.  It was not unusual for review and sign off  activities to consume 20% of this time.  Invariably, because of the hand crafted nature of the process, there would be two to three QC/revision cycles.  Authoring always proved to be more difficult than anticipated, especially when DLLs had to be created or drivers altered.  Sage project managers logically analyzed the authoring requirements and then doubled their scientific estimate.  More often than not, this maneuver was still an insufficient predictor of development time.



Paralleling the sequential development process was the structure of the development team itself  which was only slightly smaller than the General Assembly of the United Nations, and often no less raucous.  A typical multimedia development team of the l980s consisted of:  project manager; subject matter expert, content reviewers to assist the SME; instructional designer; writer/scriptwriter/

instructional developer; artist; media producer; author; QC reviewer; evaluator/test construction expert; hardware/software engineer; and documentation/version control specialist.  Twelve roles and at least twelve individuals who came in and out of the projects to perform their craft as needed.  The notion of one person fulfilling multiple roles was antithetical to this specialized artisan model; after all, that specialty was what they were trained to do and how their job description read.  There were certainly situations where one person could fulfill several roles, but this was balanced out on projects where more than one author or QC person was required.  The picture that emerges is clear:  many people performing a lot of different tasks at different times throughout the course of a project.  And perhaps more importantly, responsibility was constantly shifting from one individual to another during project development. 



�

The end result of this highly sequential development process, paired with large   specialized teams, was that it took a long time and cost a lot of money to develop multimedia training products.  Typical ranges for custom developed multimedia training were eight to twelve month development cycles and $100,000 per hour of videodisc; and six to nine months and $35,000 to $50,000 per hour of CBT.  For internal product development, the times remained the same, but the price could be divided by two.  And, product development organizations and companies could not consistently meet these budget targets.  Projects were often late and over budget; more money was lost on multimedia training development in the l980s than was made.  Even the best programs and companies were termed an artistic success, but a business failure.  



A final way to symbolize the craft stage of multimedia development is the message provided to customers.  In the custom multimedia development business, we used a triangle to delineate customer options before the start of a project (Figure 1)  
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                                  Figure 1:  The Critical Variables





We told customers they can have any two of the critical variables, but not three.
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The specialized craft model of multimedia development fit the market demand from early adopters and the entrepreneurial style of the early pioneers in this field.  But its usefulness has passed.  Market demand is accelerating and we must reengineer ourselves to be ready:  New systems, new processes and new competencies are needed.  Customers, to their credit, are no longer accepting the triangle of the l980s.  They want quality products, cheaper and faster.  How are we going to respond?



	

Lessons From Smokestacks, Spaghetti Code, and the Stopwatch



	“There is nothing new in the world except for the history you do not know.”

								Harry S. Truman



Ours is not a unique problem, but we in multimedia training think it is.  Others have faced the challenges of outmoded processes, inefficient systems, and passing skills.  But we rarely think of ourselves as being in a business that has to consistently demonstrate performance.  There is a sentiment in our field that, possibly because we are educators dealing with loftier matters or artists creating magic, the lessons of business do not apply.  But they do, and peoples jobs will depend on how well the lessons are learned.





Lesson 1:  The Automobile

The automobile industry is the world’s largest manufacturing endeavor; nearly fifty million vehicles are produced every year.  In the United States, it has been estimated that one in five workers is involved in some aspect of supplying, making, or selling cars.  The history of production philosophies over the last one hundred years holds interesting parallels.



	�

Craft production was the province of tool and machine shops.  They were highly skilled artisans trained via apprenticeships.  These shops were very decentralized and production volumes were low.  One car per day was the best that could be expected.  No two cars were alike and reliability was suspect.  Production costs were high and only the rich even considered owning a car.  There were no car dealers; if you wanted to buy a car, you went to the machine shop.



Mass production democratized the car and was made possible by advances in tools, a “design for manufacture” approach, an understanding of future buyers, and a stubborn visionary.  Henry Ford established a process based on division of labor, a narrowly skilled workforce, interchangeable parts, single purpose machines, and a limited number of final products.  The Model T came in nine body styles, but they all used the same chassis and mechanical parts.  The improvements were staggering;  consumer prices were cut by two thirds and the time to assemble the major components of a vehicle went from seven hundred fifty minutes to ninety-three (Womack, Jones, Roos, l991).  Ford’s ideas were extended as the market developed by Albert Sloan who created cars “to serve every purse and purpose.”



Lean production arose in the l950s and l960s at Toyota.  It challenged the structure and division of labor of mass production:  too many people doing too many different jobs that took too long.  Lean producers “employ teams of multi-skilled workers at all levels of the organization and use highly flexible, increasingly automated machines to produce volumes of products in enormous variety” (Womack, Jones, and Roos, l991).  Other problems with mass production that lean systems attempt to remedy:  too many indirect specialists who do not add value to the car;  large QC and rework areas as quality decisions keep getting handed off down the line; and little ability to understand why problems occur and therefore find meaningful solutions.  The improvements of lean structures and teams are significant:  assembly hours per car dropped from forty-one to eighteen hours; defects per one hundred cars declined from one hundred thirty to forty-five; and inventory of parts changed from two weeks to two hours.  Applying these lean principles to developing a new car from “concept to customer” can shrink design, development and production time from five years to two and one half years.  



Lesson 2:  Information Processing

The Information Processing industry has been buffeted by incredible change, although barely forty years old.  The hardware shifts from mainframe to minicomputer to the personal computer and the corresponding market explosion have resulted in almost epic examples of price performance value.   In l960, what used to take up an entire building can now sit on your desk.  In twenty years, the price of MIPS has decreased incredibly: from $100,000 to $1,000.  A megabyte of disk space now costs less than going to a movie.  Moore’s law postulates that computer performance doubles every eighteen months while price falls by roughly half.



But the picture is different if just the software industry is examined.  While the price of commercial software is becoming cheaper for customers, the cost of developing software applications is increasing.  Programmer productivity has been anemic and declining  (Business Week, l995)  The stories of software development projects run amok are legion.   Fichman and Kemerer (l993) have identified the problem. 

		

Software production represents the single biggest obstacle to thesuccessful use of information technology (IT) in organizations;  all precepts such as “using IT for strategic advantage,” “revamping the business,” and “informatting the workplace” become mere slogans if the necessary software is not delivered on time.  (p. 7)



Moving software development from a craft has been difficult, painful, and costly, but the shift has to occur.  Automated tools and technology are speeding the process beyond conventional,  procedural programming.  But the breakthrough is also being expedited by a different way to conceptualize the activity of programming.  Instead of writing code in sequential fashion, programs can be collections of objects assembled “lego-like.”  Furthermore, objects contain both programs and data elements which is a fundamental change from the forty year old traditional way in which programs and data have been segregated.  Reusable objects can be screens, tables, dialogs, procedures, procedures built on other procedures, interface elements, and reports.  While object oriented techniques require a great deal in the way of planning, discipline, standards, and a critical mass of work, the benefits are significant as shown in Figure 2.  



Figure  2: Benefits of Object Oriented Design



Reusability:�

Objects are designed with reusability in mind.��

Simplicity:� 

The designer thinks in terms of behavior of objects

 not low level coding��

Rapid Design:� 

Applications are constructed from pre-existing objects��

Quality:�

Pre-existing objects are very reliable and do not require 

 constant re-testing.��

Simplified 

Maintenance



 	�

An object can be modified without impacting others; no 

 spaghetti code and continued costly.��				   (Source:  Martin, l991)



The results of these benefits are starting to be realized:  “Using reusable blocks, instead of writing from scratch, makes programming faster and produces software that is more reliable and easier to update”  (Business Week, l991).  With this object oriented approach, companies have experienced significant savings.



code reductions have ranged from 40% to 90% (Hansen, l991)

development costs have been cut 30% at Shearson

Hewlett Packard reports higher quality (4 defects per 1000 lines of  code to 4 per 10,000 lines) and lower development costs 



�

Object oriented techniques are both a technical and a cultural change; and their diffusion into the 70% of organizations that are or will be employing it, will certainly be influenced by cultural and historic patterns (Fichman and Kemerer, l993).  Hewlett Packard has a “reuse rabbi” whose job is to overcome these barriers.  He has estimated savings to the company in the range of $100 million if these changes are truly adopted.    It is clear that old standards are simply not acceptable anymore.  A $30 billion industry is in need of rapid resuscitation:  missed dates, project overruns, bloated code, hand crafted kluges.  Object oriented design is a new model for new times.



					

Lesson 3:  The Stopwatch

The third lesson comes not from a specific industry, but from a strategic shift and a tactical reality that impacts everyone.  Time is becoming the dominant competitive weapon in business today.



The stopwatch, and the passage of time it symbolizes, is the most important new metric for competitiveness and efficiency.  Davis (l987) makes the interesting juxtaposition from the industrial economic model  where “time is money” to the new model in which “money is time.”  Martin (l991) similarly recognizes the pre-eminence of time in environments when product life cycles are shrinking at significant rates.  Motorola used to take three weeks to manufacture pagers; it now takes two hours.



“It is speed that is the deciding factor in most competitive situations ( in 	identifying a new end use, in getting products to market, in implementing new  services, in resolving problems that reduce waste, in responding to fashion trends, in designing better processes, and in making effective organizational changes.” (p.24) 





Peters (l992) has used fashion as a metaphor to describe successful companies because it connotes rapid customization and quick response to fast changing markets.  If you wait too long, you are out of fashion and possibly out of business.  Peters goes on to postulate that in the future there will be two types of managers:  the quick and the dead.

�

It is important to recognize that time based competition does not mean doing  wrong things quickly as in “ready, fire, aim.”  It does mean that cycle time from start to finish needs to be planned, optimized and reduced.  There is a direct relationship between improved throughput and increased productivity and profitability (Schmenner, l992); but this can only be accomplished if craft-based mentalities and approaches are changed.  And change in this context is not a process improvement, but a process innovation (Davenport, l993).  Marginal improvements of five to fifteen percent will not solve the problem; one hundred to two hundred percent improvements are required for a breakthrough.



	 

The Lessons

The key lessons from these industries are summarized in the Figure 3.  The next generation of systems, processes, and project teams must score highly in each of these areas to be successful.

	

Figure 3:  The Scorecard



  Lean organization

  Leverage and reusability of production elements

  Rapid customization and updating of products

  Smart systems for development and production

  Reconceptualized development process

  Significantly faster cycle times

��
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As the use and acceptance of multimedia training increases and moves beyond early market adopters, new models will have to be found that guide our thinking, set expectations, and form the foundation for successfully meeting the market need and establishing profitable businesses that develop multimedia training products (both custom and generic).  The vagaries and choices implied by the craft model will no longer be acceptable to meet customer demands for not just two but all three crowns of the triangle:  quality, time and cost.  



The new model must incorporate the lessons from the scorecard.  It must also be a significant innovation, not just a gradual improvement.  Different thoughts, new processes, and breakthrough approaches are required.  There are several possibilities for the name of this new model or approach.  In the automotive industry the stages progressed from craft to mass production to lean;  others have substituted mass customization for lean.  From the software industry, the terms object oriented or modular development could be used (“legos” has already been taken); and from the futurists, the phrase “time-based competition: is popular.  But none of these terms is totally appropriate to the context and desired end-result for multimedia training. 



The acronym, Q TC/2 will be used to describe the next state beyond craft development.  Q TC/2 represents the end result of what must be accomplished:  quality products in half the time at half the cost.  To accomplish this goal of significant innovation, new systems, new processes, and new competencies will be required.  Each of these three requirements will be addressed in turn.

		



New Systems for New Requirements

Craft-based development essentially lacked systems.  The quality of the product was reflective of the talent of the artisan.  The systems were patterns of operation that existed in people’s heads and were operationalized by their hands.  The goal of this new systems approach is to capture expertise and best practices and incorporate them into systems and tools so that the quality of the product is reliable,  consistent, and not entirely dependent on the individuals doing the work. 



For comparison purposes, current practices of multimedia development is like writing a story.  Content, structure, story-line, direction, and illustration are all closely intertwined.  In the next generation, these elements will become separated; and class libraries will be created so that quality programs can be created faster, customized quickly, and updated in a more timely fashion.  Half the time, half the cost.



The new system is represented as a Courseware Production Environment (CPE).  It is based on models, a series of databases, and tools as depicted in Figure 4



Figure 4: Courseware Production Environment (CPE)
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In the Courseware Production Environment, the types of solutions are defined as instructional models.  Among common models are :  product knowledge, procedures, processes, systems operation, problem solving, customer service skills, management principles, or decision making.  Models for each of these solutions (or others) can be defined and designed.  Once this blueprint has been established, the remaining systems enable the rapid population of this design with content, media, interface, and interactive elements.  This whole process is analogous to establishing the defined number of automobile model styles and then “design to manufacture.”



The importance of the instructional model at the top of the chart is twofold.   First, it emphasizes the importance of the solution immediately.  What problem are we trying to solve and what is the most cost effective method to accomplish it?  In the craft model, solutions are continually being tinkered with; good ideas (or different ideas) are being incorporated incessantly.  The second benefit is the discipline of focus.  By focusing on the instructional (or solution) model, significant efficiencies can be achieved in time and cost while maintaining quality of the multimedia program. 

�This focus leads to an even more significant breakthrough:  leverage and reuse of elements.  The instructional models themselves can be reused with little or no modification.  How many ways are there to teach a process or procedure?  And within the models themselves, a whole series of interface, content, media, and interactive elements can be created for reuse and then assembled like legos.  The direct analog to object oriented programming is clear; and by creating a series of easily accessed databases, an entire system has been established which will take multimedia courseware production to new levels of improved productivity.

	

A critical variable, then, is the percentage of reusable versus uniquely created elements within a multimedia program.  Figure 5 depicts this relationship.  In crafted programs, virtually everything was originally created; the artists prefer creation.  In the next generation, 75 to 80% reuse should be the goal; the customers in the coming years want more quality programs, faster and less expensively.
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New Processes for New Requirements	

The advances in systems based on limited solutions (instructional models) and databases of reusable elements also leads to process and methodology improvements (which, in turn, foments even more improved systems).  Both systems and methodology must be tuned to bringing high value to customers, faster and less expensively.  Consider the types of changes required for this vision to be operationalized as it is in Japan today.



A car can be totally configured, ordered, manufactured, and delivered four days.  A person simply walks into an automotive showroom in Japan, designs a car to custom specifications, presses a button to send the order directly to the factory, and the car is home-delivered four days later.





The development process for multimedia training development is different for next generation requirements.  A new development methodology is depicted on the following page:



	�

Figure 6:  Q TC/2 Development Process
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The first characteristic of this process is its emphasis on rapid prototyping.  An inherent problem in craft development is how late in the process an approximation of the final product can be demonstrated on the system.  It would not be unusual at all for two thirds of a six to none month process to pass by before an on-system representation was seen.  Early in the development process--which is when changes should be made--customers were given paper documents and asked to visualize or transpose them to on-line multimedia products.   This practice is difficult even for the most experienced multimedia professional; and for customers it is unacceptable, wasteful, and has led to cost and schedule excesses on many projects.  



The earlier in the development process changes and improvements can be identified, the better.  Prototyping provides the highest verisimilitude and therefore the most accurate comments.  The economics of funneling changes as early as possible in the process is evidenced by the following example from the software industry. (Business Week, l990)

�



Figure  7:  Typical Costs for Changes Made During 

  Development of a Major Product





	During Design:						$1,000

	

	During Design Testing:					$10,000



	During Process Planning:					$100,000



	During Test Production:					$1,000,000



	During Final Production					$10,000,000
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The rapid prototype itself may emanate from reusable objects or be created specifically for the project.  If it is created, it then becomes a new reusable object.  And all prototypes are designed to be compatible with the Courseware Production Environment (CPE) and its series of databases and tools.



A second characteristic of the Q TC/2 development process is the importance placed on content acquisition both in methodology and the CPE.  This stage can be extremely time consuming, costly, and difficult to manage.  It is also frequently excluded from all the estimates on number of hours to develop multimedia training (Multimedia and Videodisc Monitor, l993).  Because of rapid prototyping and the defined instructional model, content acquisition can itself be more focused and efficient.  Gather just the content that is needed for the specified solution; and because of this structure, technology such as audio debriefing tools can be used to gain even greater time savings.  In 

�

older instructional models, content was gathered before the design was created.  This sequence led to inefficiencies and the likelihood that a considerable portion of the content would not fit the design.   The Q TC/2 approach reverses the process and content is optimized to fit the design.



A third characteristic of the new process is that there is no authoring stage .  Authoring is replaced by program integration; and this difference is not just in terminology, it is significant.  It is directly analogous to developing programs in the software industry through coding or assembling reusable objects.  The databases and tools in the Courseware Production Environment (CPE) enable the integration as opposed to the authoring approach to be operationalized.  The technical challenges to implementing  CPE can be solved.  Culturally, the challenges may be more difficult.  Hewlett Packard recognized that reuse was not going to spontaneously occur among professionals who consider themselves technical artisans; so it became an executive level commitment to promote reuse and object oriented design.  The “reuse rabbi” continuously worked on the human and cultural side of accepting the reuse strategy.  The business implications of this effort, as previously discussed, are enormous:  $100 million annual savings,  (Business Week, l991).



The overall consequence of these changes is a streamlined, reconceptualized process that produces quality faster and less expensively.  Compare the side by side estimates for a “typical” two hour multimedia course with audio, graphics, a moderate level of interactivity,  mastery testing, and time for four client reviews and sign offs  (Figure 8).

�Figure 8:  Process Comparison
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Notes:



This stage assumes that an existing instructional model is being used and that 33% of the elements will be imported from the existing CPE databases and 66% will be created to fill in the model.  If a new instructional model is required, then additional time must be scheduled to create this model (which then can be reused in subsequent projects).  The time for model creation can vary from one to four weeks.



Based on one third reuse and two thirds original creation.  Greater efficiencies can occur as reuse becomes more prevalent.



The QC/revision cycle for authored programs represents significant hidden time and cost not often reported in the literature.  The greater the use of programming and development tools as opposed to authoring systems, the greater this problem becomes.  The estimate in this chart is for authoring systems in the craft development model.



There is a large quantity of literature and folklore around the theme of time to develop an hour of instruction.  First, the term “development time” has many meanings and is not consistently understood.  Many estimates do not include subject matter expert time, evaluation and revision time, production efforts, or meeting time (Senbetta, l991).  Second, because of this inconsistency, the estimates vary all over the map:  from 50 to 1500 hours.  A recent survey reported in Byte magazine (l995) establishes a figure of 228 hours of development time per one hour program.  Miles and Griffith (l993) use a baseline figure of 300 hours and then add to it for task complexity, level of interactivity, development systems, presence of standards, and people factors.  Smith reported at the l993 NAB Conference an inclusive ratio covering all time and costs of 800 to 1 (Multimedia and Videodisc Monitor, l993).  And third, the approach taken in Figure 8 on Process Comparisons is on total cycle time, that is, how long from beginning to end before a product is available for use.  Given the definitional questions around development time, it is more germane to focus on total cycle time improvements.



�



New Competencies for New Requirements

In terms of people and development teams, the past model for the development of multimedia training, as we have seen, is really a combination of craft and mass production models.  It is characterized by large teams of different specialists (at least, twelve different roles), a rigid division of  labor, and potentially high overhead.  In small development shops, perhaps the teams were not large, but the different specialist roles still needed to be filled.  The two results from the combination of large, specialized teams and a fractured development process were 1)  a great number of handoffs among team members and 2)  unclear ownership of the product.  Each of these two factors were significant contributors to the uneven quality and budget and time excesses that were endemic to previous multimedia development projects.  



Because of innovations in both systems and the development methodology, teams can be smaller and more versatile.  The intent of many of these process innovations has been to capture best practices, useful examples, and advice from smart people and incorporate this information into tools and systems.  When this done, fewer people are required.  Aspects of this approach have been presented previously (Aronson, l991, Gayeski, l991, Ives & Hamnett, l993); but they gave yet to be incorporated into a full system spanning tools, the Courseware Production Environment (CPE), a redefined process and reconfigured teams.



Teams will not only be smaller, they will be comprised of people with stronger technical skills and more flexible work orientations.  The days of the instructional designer (or other team members) not really having to know much about the tool or the technology are over.  Everyone should be able to work the Courseware Production Environment to develop rapid prototypes.  Everyone should be able to quickly update or customize a program by integrating elements from  the databases.  Everyone should be at least proficient, if not expert, with the courseware tools and systems.  
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An organization’s most highly skilled artisans may not make effective team members in the new model.  The cultural change may be too great; the personal transition too difficult.  But these people can be used effectively--for at least a period of time-- by building the reusable databases that are, in turn, accessed by the development teams.  The greatest leverage from the most creative people in the new model is not working on individual projects, but in building the highest quality reusable elements. 



The development teams will be comprised of  “specific generalists.”  These people have a full knowledge of the entire process and the ability to become more detailed in any one area.  They are technically very capable and expert users of the Courseware Production Environment.  They are flexible, multi-skilled workers who will own the product through the entire process.  Hand-offs and narrow job descriptions are not part of their working mentality; ownership is.



It is important to re-emphasize the importance of the confluence of innovations in systems, processes, and competencies.  It would be impossible to have smaller, multi-skilled course teams without smart systems and a reconceptualized methodology.  It is impractical (if not total lunacy) to develop expert C++ programmers or even power users of Authorware or IconAuthor from our specific generalists.  But it is reasonable to train these people on program integration tasks, rapid prototyping, and customization from pre-existing objects.  The three innovations in systems, processes, and competencies, working in concert, usher in dynamic change. 

�



Summary	

The transition from craft-based practices to Q TC/2 is out of our hands.  The market has exerted its influence. Future clients now understand the instructional and economic benefits of using technology to improve learning.  Hundreds of hours of existing classroom based training will be converted to multimedia.  Much of new training to be developed will use the technology. The dramatic acceleration of learning  and information technologies in the home and over the Internet will only accelerate this marketing push.



The characteristics of the Craft and Q TC/2 stages are interesting to juxtapose (Figure 9).   One stage is not better or worse than another; they are simply different.  The genesis for each is the relative development of the market; the imperative for change is the market.  It is instructive, however, to recognize that the models, behaviors, and characteristics that were instrumental during the craft stage are real problems in Q TC/2.  The technical barriers are less daunting than the cultural. The people part is the toughest.



For multimedia professionals who have worked in craft environments, hopefully, this article will provide an impetus for reskilling and reorienting your perspectives of the business.  Get more technical, think reuse, continue to emphasize process innovations.  



For managers and directors responsible for multimedia development, the task of establishing and integrating the smart systems and tools, the Courseware Production Environment, and the new methodology will be yours.  Half way doesn’t work.



For executives who must ensure a profitable, sustainable business, the investment to set up the systems and processes is not small; but significant business is there for people who do it wisely.  The biggest risk may be from your own people who, despite the systems, continue to do what they always have done.



	

�

New models are needed for new times:  Different systems, different processes, different skills.  Real innovation and not just gradual or marginal improvement is the key to Q TC/2.  Customers have every right to expect high standards of quality,  faster and less costly.  For those who can make this happen, the opportunity is greater than it ever has been in our business.



When you come to a fork in the road, take it.

                                                                    Yogi Berra



�

Figure 9:  Characteristics of a Transition
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