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I. Executive Summary 

This case study examines the introduction of multimedia training materials at the Trail, British Columbia, 
operations of Cominco Ltd., an integrated natural resource company whose principal activities are mineral 
exploration, mining, smelting and refining 

Facing t need for comprehensive retraining at their new lead smelter, combined with the lower staffing levels 
from downsizing for a number of years, Cominco management responded positively to proposals from Praxis 
Technical Group Inc. to utilize multimedia computer-based training modules Advantages of the system which 
Cominco anticipated include: 

• easily understood graphic representation of processes and equipment 
• self-paced and self-testing features 
• ability for in-house up-grading for new processes 
• integration with computer-based control systems for the new smelter 

Further advantages have been recognized since the introduction of Phase 1 of the training program: 

• employees enjoy the learning experience, resulting in increased commitment and improved performance 
• training staff freed from direct instruction responsibilities can be assigned to developing needed new 

modules or updating and improving materials 

Praxis Technical Group, Inc. is a relatively small company (fifteen employees) which has been in business for 
nine years. The company developed expertise initially providing printed manuals required by ISO 9000 
standards, using high quality graphics to accurately represent complex systems. As computer-based systems 
became more graphically capable, the company recognized that much of the manual material could be 
incorporated into interactive learning systems. The company is also developing on-line manuals (Controlled 
Document System) which provide for needed updating without the necessity for tracking and controlling printed 
copies. 

A number of companies provide similar services Praxis was chosen by Cominco because it was able to show 
the company working prototypes of the systems it was proposed to develop. The relationship was built slowly, 
by starting with a smaller contract. Praxis demonstrated to Cominco that it would deliver on its promises, 
respond quickly and creatively to Cominco's needs as the project developed, and contributed new ideas and 
additional material on its own initiative. 

The current training project is only partially completu. he overall plan includes the creation of fifteen separate 
modules on all aspects of the lead smelter operation. The first test module is now in general use. The rest are 
expected to be completed for testing by early summer, then refined for general use. The new plant will open in 
December 1996. 

Cominco is introducing a new organizational structure at the same time as the new plant begins operation. This 
structure will emphasize team cooperation and responsibility for all employees. Training will play an important 
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role in the new structure and the company anticipates increasing use of multimedia materials for much of the 
training. 
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Background 

Cominco 

Incorporated in 1906, Camino° Ltd. is an integrated natural resource company with principal activities being 
mineral exploration, mining, smelting and refining. 

Cominco is one of the world's largest producers of zinc and lead concentrates, accounting for approximately ten 
percent and six percent, respectively, of mine production in the Western world. Other concentrates produced by 
Cominco include copper, molybdenum, gold and germanium. The company's metal products incliide zinc, 
lead, gold, silver, copper, ferronickel, cadmium, bismuth and indium. Other products include copper sulphate, 
copper arsenate, sulphuric acid, sulphur, sulphur dioxide and ammonium sulphate fertilizer. 

In 1986, control of Cominco was sold by Canadian Pacific to a consortium led by Teck Corp. of Vancouver. 
Teck and MIM of Australia are now the major shareholders in Cominco. 

The Trail lead smelter was originally built to process materials from local mines, and is located on the site of the 
original Trail smelter built by F. Augustus Heinze in 1896 to smelt the copper- gold ores from the Rossland 
mines. Smelting of lead ores began in 1899. Many technical changes have been made through the years. A 
major innovation was the recovery of zinc from the smelter by slag fuming, which began in 1930, vvith a second 
fuming furnace added in 1947. The present Sintering Plant was commissioned in 1953, while the original brick 
sha ft  furnaces were replaced with water jacketed shaft furnaces in the 1940's, and modernized in 1979. 

Now, concentrates are purchased from many parts of the world, though mines in B.C., Washington State, 
Idaho, Montana, Colorado and Alaska remain important. The rock dug up in these mines is ground into fine 
powder so the metal-bearing particles can be separated and concentrated. 

Over 700,000 tonnes of these concentrates are processed at Trail each year. Virtually every bit if metal is 
extracted. A high-recovery ef ficiency and low-cost electricity are essential to offset the high cost of transporting 
materials to and from Trail. 

Praxis Technical Group 

Praxis Technical Group provides a range of services related to the establishment and maintenance of quality 
control, with particular expertise and experience in heavy industries. Initially specializing in the pertochemical 
industry, the company then applied their knowledge to other industries using similar processes. Their current 
client base includes companies in oil and petrochemical, pulp and paper, hospitals, biomedical, electronics and 
computer, software development, forestry and natural resources. 

Companies involved in complex production processes (such as pulp and paper, oil and petroleum, and 
minerals) have utilized technical manuals to accomplish the need for standardized quality control. Praxis has 
written, illustrated and published over 50,000 pages of technical manuals in the past five years. Praxis utilizes 
the latest in computer-based tools to create and maintain these manuals. 

Praxis has developed an exceptional reputation for its use of 3D CAD (computer-aided drawing) and graphics to 
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illustrate manuals, for incorporation in multimedia training programs, and in conjunction with data visualization 
techniques to present anticipated environmental impacts of planned projects. Praxis has also excelled in its 
application of neural network simulators for process analysis and training and testing of operators.(1) 

To maintain its competitive edge, the company emphasizes close customer relations and involvement in 
projects. Employees are encouraged to take responsibility and initiative to solve customer problems, often 
creating in the process new techniques and applications which can be applied to other clients. Continuous 
learning is encouraged, though not formalized, also as a means of being able to apply the latest technologies to 
the projects underway. There is very little staff turnover. 

Comments/Suqqestions/Questions about this document.  
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The Training Challenge 

The approach to training at Cominco has evolved over a number of years in response to changes in both the 
way the plants operate and to changes in management philosophies and practice. Twenty years ago, training 
was not seen as a corporate priority. Most training was informal, relying on experienced operators passing on 
their knowledge in unscheduled on-the-job sessions with new workers. Slowly, structured programs were 
introduced, relying on classroom-based formats and supporting the use of manuals in the workplace 

Training at a facility like the Trail smelter is directly related to the need for consistency in the production 
processes which are in use. Although these processes(2) have not changed significantly over the years, there 
are constant refinements as well as the introduction of variations related to new products that have been 
developed for changing markets. One problem with simple reliance on manuals to insure operator proficiency is 
the difficulty of updating and replacing all copies of the manuals. Furthermore, in reality o ften the manuals were 
simply not used by the operators. 

Currently, Cominco is completing a major upgrade of the Trail facility with a brand-new lead smelter under 
construction and due to begin operation in December 1996. Cominco is planning for a seamless transition from 
the old plant to the new. At the same time, the company is introducing a team-based organizational structure(3) 
for the running cf the plant. A joint union- management steering committee defined the roles and responsibilities 
of team members as well as the vision and objectives for the plant and the teams. Training is recognized as a 
critical factor in the success of the new organization. In fact, creating a climate that encourages learning is one 
of three objectives which are cited for the new structure. 

These changes follow a period of considerable downsizing at the Trail operation. With fewer staff, it has 
become more difficult and more expensive to rely on classroom-based instruction. A cost-effective 
trainer-to-learner ratio cannot always be maintained. Further, operators are not always able to leave their shift at 
the pre-determined time for the class. Learning is interrupted or inconsistent and may result in less effective 
acquisition of the skills and information required. 

To sum up, the following factors defined the need and parameters for developing a new training system at Trail: 

• new lead smelter, including a completely new type of furnace (kivcet) 
• new team-based organizational structure 
• lower numbers of staff 

Further factors which had to be considered included: 

• government certification required for some segments of the training 
• average age of the Trail staff is 40+ years 
• increasingly automated nature of the plant processes 
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IV. Building the Partnership 

Initially, the Training Department began exploring the continued use of manuals as the basis for the new training 
that would be required. However, it also entertained proposals from a number of companies suggesting 
alternative methods. One of these companies was Praxis Technical Group. 

Praxis was not the only company to suggest the idea of using multimedia fcr the training requirements outlined 
by Cominco. The benefits which multimedia o ffers in general were consiuered very attractive. These included: 

• flexibility in scheduling learning, one-on-one [less impact on plant operation] 
• learner enthusiasm [motivation to complete work] 
• integrated testing and record-keeping [for certification or proficiency rating] 

Praxis stood out from its competitors. The company clearly demonstrated its expertise and experience in 
developing products for clients similar to Cominco. It had the right answers to the company's questions, and it 
could show them completed products. Many other vendors had submitted proposals describing complex or 
exciting materials which it would produce, but they did not have any work to show. Cominco executives were 
especially pleased with the interface which Praxis demonstrated. It was very visually and graphically interesting, 
and the use of voice- over with the text created a strong impact. Training staff recognized the value of using all 
three modes of communication to reach a diverse group of operators, some of whom were not fully literate. 

Initially, Praxis was given a small contract to test the relationship. This would be a module to provide instruction 
on the coal pl9nt. Cominco was very pleased with the outcome of this initial pilot, citing the following 
performance factors: 

• products always delivered on time 
• staff conducted themselves in a very professional manner 
• cost for the project explained in clearly understandable terms 
• product lived up to promises and expectations 
• Praxis very responsive to Cominco's questions and requests throughout the project; the staff make 

regular site visits and go out of their way to help with any perceived problems 
• work provided actually went beyond the terms of the contract 

Another aspect to the Praxis system which became apparent during this initial pilot phase was the ease with 
which updating of the material could be handled by in-house staff. The need for on- going updates of the 
material in a timely fashion was a concern for Cominco. Relying on an outside company to do this work can 
introduce delays that were unacceptable. Praxis has made it easy to do the updates and encourages its clients 
to take on this responsibility. 

The use of technically accurate animation and simulations in Praxis' products are Icey selling points. As 
industrial processes become increasingly automated, operators are faced with learning how to read and 

nderstand complex electronic operations panels. The more closely the training materials can duplicate actual 
operating conditions, the more effective those training materials become. Simulators are very useful for 
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situations where safety is a priority, where there is effectively no room for error. The simulator provides 
operators with a ?real' experience without the accompanying potential endangerment. Further bbnefits come 
from using the simulator to test out adjustments aimed at improving a process. 

Praxis demonstrated further flexibility when it agreed to work with H.A. Simons during the course of the major 
oroje -4> now underway. Although Praxis has demonstrated expertise in the programming of process simulators 
for many of its clients, Cominco has chosen to have H.A. Simons unde rtake this part of the project. Simons is 
responsible for programming the Operating Interface for the distributed control systems in the new lead smelter. 
For this reason, Cominco felt Simons should also be responsible for developing the Training Simulator for the 
control systems. Praxis will work with Simons to integrate data from the simulator into the multimedia training 
materials which it is now creating. 

The necessity to work collaboratively with a third party does introduce additional complexity to a project. Praxis 
and Simons are very different companies and approach the problem with differing perspectives and working 
styles. Praxis is a young, small company with fluid organizational structure and a lack of internal bureaucracy. 
Simons, conversely, is a large, well-established company with perhaps more formally structured working 
groups. Both companies are naturally concerned about sharing information about what is normally proprietary 
knowledge or technology. Cominco, as the client, has been able to define the relationship so that, from their 
point of view, each company will be focusing on its particular area of expertise. Nonetheless, flexibility and 
willingness to make changes during the course of the project will be essential to successful completion. 
Cominco and Praxis are both confident that they will be able to achieve this goal. 
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V. Defining Success 

Cominco and Praxis have only completed a small part of the major train 	 ment project upon which 
they have embarked in anticipation of the new lead smelter at Trail. The 	 Itimedi-, computer-based 
training system will include fifteen modules, corresponding with various aspe ■,‘ . 	the operation. Each module 
will include animation and graphics, as well as text and voice-over. Links to the Training Simulator being 
developed byl-I.A. Simons must be integrated. A new Control Document Systeni will also be developed and 
integrated. 

As computer-based technologies are introduced for control systems, on-line manuals, simulators, and training ,  
the lines between ?training' and ?quality control' continue to blur. Cominco is evolving towards a system in 
which learning is an everyday, ongoing part of the job and where the employee/learners direct themselves to 
the appropriate tool when the work requires it. Successful team-based organizations require that employees be 
well-informed about the work processes with which they are involved and that they feel confident to take 
initiative and responsibility within the team. 

Along with these changes, the need to develop new methods for evaluating or defining success of a training 
program become apparent. Formal measures of success have not been defined by Cominco yet. Nonetheless, 
several benchmarks have been identified: 

• employees are successfully trained [achieve proficiency ratings] 
• employees are involved and committed to job quality 
• trainers have been reassigned to development tasks 

Numerous published studies exist which have documented the cost-effectiveness of multimedia training in a 
variety of situations(4), and Cominco management considered these when considering whether to use 
multimedia in its training for the new smelter. Nonetheless, Cominco is not assessing its own success in these 
terms. The benefits from the multimedia training which Cominco has introduced so far are already being 
demonstrated in ways which do not lend themselves to a cost-benefit analysis. For example: 

• employees are enjoying training more; must be told to stop for a break, and are eager to return to 
complete the training 

• retention of the material being taught is improved, leading to improved on -the-job performance 
• computer-based testing and record-keeping aids in tracking and documenting operator proficiency levels 

and need for refresher training 
• the one-on-one system provides for flexibility in pacing and accommodates different learning rates and 

styles 
• progress within a module is individualized and can be easily interrupted and picked up again 
• trainers can spend ntore time developing or refining content and assessment 

Even with advanced animation and simulator properties, multimedia training materials cannot replace the need 
for hands-on training sessions for operators. At the same time, trainers note these hands-on sessions are more 
effective due to the improved understanding and retention of information presented in the materials. 
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VI. Towards the Future 

In its joint union-management ?Team Booklet', Cominco has outlined its expectations for training needs under 
the new team-based organizational structure. In addition to the important process and technical training which 
forms the focus of this case study, the company has identified these additional categories of training: 

• interpersonal skills 
• team dynamics 
• communications 
• problem solving and decision making 
• core training (I e., business) 

Much of this training will also be extended beyond the operations staff to the sales and administrative staff as 
well. Continued integration of multimedia materials within the training program will be evaluated for each 
category. 

Introduction of a multimedia training program is not an isolated activity for Cominco. It is actually part of the 
company's larger vision of how to continue its successful operations into the next century. 

Change, on-going continuous change, is one of the watchwords for industry in the 90's. Established industrial 
sectors like mining and mineral processing are struggling to adapt to new global competition through improved 
productivity, new product development, and better customer service. The ability to serve niche markets, quickly 
bringing a new process into production, is also a key competitive edge. Part of Cominco's marketing strategy is 
its involvement with the development of new commercial products through its Product Technology Centre in 
Ontario. Research and development work at the Centre concentrates on finding new uses for the materials 
handled by its plants. When such products are accepted in the marketplace, new production processes must be 
created and integrated with the plant's operallon. 

Normally, this might involve a significant amount of downtime while operators learn the new processes. 
However, once the plant is operating with an integrated computer-based control, manual, and multimedia 
training system, new systems and processes should be more efficiently introduced, with much less loss in 
productivity. 
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Appendix A 
Fact Sheet: Making Lead and Zinc 

Lead starts out as concentrate primarily, though increasing quantities of battery scrap are now being processed 
The sulphur in the feed is burned off In sinter machines, then scrubbed with ammonia to remove the sulphur 
dioxide. 

The lead-bearing sinter product is fed into blast furnaces and melted into lead bullion in the Drossing Plant. The 
bullion is then further purified in the Electrolytic Refinery, and is cast into the finished product. By-prbducts of the 
Refinery include silver, gold, arsenic, antimony and bismuth. 

In the Smelter, the slag from the blast furnaces is fumed in more furnaces to wring out the remaining metal 
values. The treated slag has only traces of metals remaining and these are tied into the black sand-like material 
that is currently discharged into the river (Trail plans to switch to a land-based disposal system within four to five 
years). The fume containing the metals is pumped to the Zinc Operations for reprocessing. 

Zinc concentrate is either burned in the Roasters or pressure leached with acid. The gases from the Roasters 
go to the Acid Plants via the Mercury Removal Plant. The roasted material is processed in the Leaching Plants, 
along with the pressure leach product and the fume from the Smelter. Several purification stages follow, which 
generate more by-product metals including cadmium, indium and germanium 

The pure zinc solution now becomes electrolyte in a huge electrical process that produces pure zinc. The 
residue from the leaching process still contains metals, so that is pumped to the Smelter for reprocessing. 
Large volumes of materials circulate between the Lead and Zinc operations. The large stockpiles accumulated 
around the Trail Operations are the result of imbalances between processing rates. 

The Trail Fertilizer Operations serve primarily as the means of converting what would otherwise be wastes into 
useful products. Ammonium sulphate fertilizer is made from the scrubber solution used to clean the sulphur 
dioxide from the smoke stacks in Trail. 

June 1995: Cominco Ltd. 
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Appendix B 
New Lead Smelter: Team Booklet for Operations 
[Extracts] 

VISION: 

The New Lead Smelter will pursue and become a team-based organization 

• Each team is totally responsible for a defined and meaningful segment of the production process 
• Each team is totally responsible and accountable for the timely delivery of quality and quantity of 

product, as required by the customer (either internal or external) 
• Each team has the authority to make decisions concerning their respective deliverables 

Senior management will be the sponsors and promoters of the new design. Significant resources will be 
required to keep the new organization functioning effectively. 

The team must be thoroughly trained on: 

• the technical aspects of the operation 
• problem solving and performance improvement 
• tearnwork and interpersonal skills 

In essence, the concept is based on the creation of team ownership. 

ORGANIZATION: 

The new plant will be organized into four distinct areas or sub-units; Feed Preparation, Furnaces, Drossing, and 
Gas and Dust Handling. 

Each of these four sub-units are components of a single slniority unit of the new lead smelter. Movement 
between sub-units can occur when a vaczncy exists. 

Every operating employee of the new lead smelter will be a member of one of the four sub-units. It is expected 
that over time all members will be trained and become skilled in the work aspects within their unit and will 
operate on the phlicaophy of self-managed teams. 

OPERATING UNITS: 

Feed Preparation: 
feed receiving, crushing, proportioning, residue filtration, feed blending, drying, grinding, conveying, includes 
coal preparation for Slag furnace 
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Fumaces: 
Dust recirc systems, SO2 gas cooling and cleaning, delivery of SO2 gas to Zinc Ops. Feed system for both 
Kivcet and Fuming furnaces, operation of both furnaces, operation of all boilers, draft control 
Dressing: 
Bullion feed to CDF, operatinn of CDF, bullion cooling, continuous sulphur dressing, detinning, softening, 
casting, and bullion transport to refinery, matte granulation and delivery to refinery 

Gas/Dust Handling, Slag Dewatering: 
All flues and baghouses, fume leach operation, slag dewatering, compressed air 

TEAM DEFINITION: 

What is the difference between a team and a random group of people? The ans-wer to that question is probably 
something like this: "The members of a team share a common goal and are committed to working together to 
achieve it." 

The creation of a team is an evolutionary process. Launching a team involves creating a team identity, a 
common purpose, and a common vision to which all are committed. The team needs ground rules to reduce 
conflict and facilitate group processes. And each member needs a role in the team and goals to achieve. 

Sustaining a team environment involves continually revisiting and renewing the common purpose and vision. 
The team needs feedback on progress toward goals and acknowledgement of achievement. All of these 
activities reinforce team identity, inspire team members, and enhance their ability to work together productively. 

EXPECTATIONS: 

Of Team Member: 

As a result of time, experience and training a team menber is expect to: 

• maintain personal safety and hygiene 
• operate and maintain equipment in a safe manner 
• operate and perform tasks and functions in accordance with controlled plant directives, procedures and 

process control standards 
• maintain product, process and service quality 
• maintain and order the necessary supplies for the effective operation of their sub- unit 
• perform plant duties in the spirit of workplace flexibility 
• make appropdate decisions in the spirit of workplace empowerment 
• maintain good customer relations 
• perform basic administrative duties, such as: 

• receive and send communications electronically (PROF) 
• electronic log book entry 
• labour data entry (LD) 
• initiating maintenance orders (MO) 
• order warehouse items and spare parts (TVV, PO) 
• vacation scheduling, etc. (LD) 

Of Team: 

• Technical problem solving 
• Maintain the safe operallon of the sub-unit 
• Optimize quality and quantity 
• Maintain appropriate hygiene standards 
• Maintain plant housekeeping standards 
• Monitor and manage controllable costs 
• Scheduling (equipment, vacations, etc.) 
• Special project participation 
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Of Management: 

Within the team structure of each sub-unit, management staff will provide the appropriate level of direction. 
They will facilitate, coach, support and provide resources for the team in ways that will ensure the safe, effective 
operation and coordination of the teams. Day to day leadership will be nurtured and developed from within each 
team. 

TEAM MEMBER SKILLS: 

1. Technical Objective: Through training and experience a member's measure of technical competence will 
be his/her demonstrated ability to work unsupervised in a safe and efficient manner that contributes 
positively to plant performance 

2. Team Skills Objective: Safe, efficient and effective plant operation is the main objective of each team. It 
is the result of a high level of cooperation and coordination of sub-unit work teams. Key attributes 
enhanced and developed through training and experience will be the ability to communicate effectively, 
apply the appropriate problem solving and decision making techniques and utilize the required 
interpersonal skills. 

3. Learning Skills Objective: The objective here is to create an acceptable climate and environment that 
creates the desire and the opportunity to learn 

TRAINING: 

For members to be effective in their work they will require the necessary knowledge and tools. Training is 
broken down into the following categories: 

• Interpersonal Skills 
• Team Dynamics 
• Communication 
• Problem Solving and Decision Making 
• Process and Technical Training 
• Core Training 0.e.: Business) 

Computer based training modules for process and technical components are being developed for each of the 
four sub-units. These modules utilize the full range of computer multi-media including text, voice, graphics and 
pictures, to convey information in a ?virtual reality' setting similar to that of a video game. In addition to teaching, 
these modules of various simulated scenarios include testing and assessment components. 

In the special case of the furnaces sub-unit, a full scale model based on scientific principles is being developed 
This model will interface directly with actual plant process controllers and will allow the control room operators 
to ?practice' operation of the plant even before it is built The sophistication of this simulation will allow the 
operator to test and hone their skills under various simulated situations 

PROFICIENCY SYSTEM: 

Proficiency within the sub-unit, to a higher proficiency level, will be determined by accumulated knowledge, 
skills, abilities and experience 

The process to enable this to occur is comprised of three components, with each one cascading upward into 
the next. The three components are Individual Elements, Proficiency Blocks and Proficiency Levels 

1. Elements: Elements are required theory, specific tasks, procedures or credentials that are required for 
day-to-day operation and maintenance of the sub-unit.  Operating a pump, adding feed, understanding a 
process, adjusting a level are examples of elements of the work within a plant. 

2. Proficiency Blocks: A proficiency block is a logical grouping of elements, and similar to what is normally 
referred to as a ?Job'. An example of a proficiency block in the Furnaces sub-unit is ?Kivcet furnace 
tapping'. This block includes elements such as bullion tapping, mud gun operation and so on. 

3. Proficiency Level: A proficiency level is comprised of a predetermined group of proficiency blocks. The 
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number of blocks and order, if applicable, will be determined by plant requirements. 

Plant operation Is made up of hundreds of elements. These elements will form 6 to 10 blocks within each 
sub-unit and the blocks will be comprised into 3 to 5 levels within each sub-unit. It is the intent to create a flexible 
workforce whereby employees will be encouraged to become individually qualified in several aspects of plant 
operation,  ad  be compensated for doing so. 

Cominco Ltd. Joint Union-Management Steering Committee, January 1996:  This booklet is for INFORMATION 
only. It is NOT an Agreement. 

(1) See the attached article by Greg Millbank, Using Advanced Modeling Techniques for Precise Analysis of 
Training Needs 

(2) See Appendix A, Fact Sheet: Making Lead and Zinc, for more detail on these processes. 

(3) Key elements of the new structure are outlined in Appendix B, New Lead Smelter - Team Booklet[extractst 

(4) e.g., Market Assessment Study of New Media Learning Materials, The Halifax Group, January 1996; 
Return-on Investment and Multimedia Training, Brandon Hall, 1995 

Comments/Suggestions/Questions about this document, 
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Newbridge Networks Corporation: The Establishment of 
Learnsoft, a Newbridge Operating Unit Specializing in New 
Media Learning Development and Distribution 

1.0 Background and Objectives 

This case study was commissioned by the Information Technology Industry Branch of Industry Canada. It is one 
of a series of case studies intended to give the reader practical information on the development of the New 
Media industry in Canada. 

The purpose of this case study is to show how Newbridge Networks recognized the benefits of New Media 
Learning Materials (NMLMs) within its own training environment and how the f I developed its own expertise in 
the field. The case also describes how Newbridge subsequently spun o ff  this expertise to create Learnsoft(1), 
an affiliate which is in the process of dsveloping and marketing new media learning materials. 

The case follows the release of the Industry Canada Study on a Market Assessment Study for New Media 
Learning Materials. This case validates many of the conclusions repo rted in the study with respect to NML 
benefits. 
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2.0 Newbridge Networks Corporation 

2.1 The Company 

Newbridge Networks Corporation is one of Canada's hi-tech success stories. Founded only ten years ago, it has 
grown into a major manufacturer with 1995 sales of $800.5 million and more than 3,000 employees. 

It is a highly knowledge-intensive company with 13% of its revenues and more than 30% of its workforce 
devoted to research and development activities. They maintain three R & D centres located in Canada, the US 
and the UK. It sells products to over 75 countries. 

Main Activities 

Newbridge designs, manufactures, implements and supports managed solutions for wide area and local area 
networks The company's MainStreet family of products ranges from high capacity ATM (asynchronous transfer 
mode) multiplexers for use in corporate networks and telephone company central offices to low capacity, 
narrow-band feeder multiplexers. The VIVID family of products pravides ATM performance in local area 
networks. According to an International Data Communications Technology su rvey (March 1995), as of June 
1994 Newbridge holds the number one position on the worldwide multiplexer market. 

Target Markets 

Today Newbridge serves both the private and public network markets, each of which accounts for about half of 
the company's revenues. 

Corporate customers use Newbridge products to build large private or hybrid networks and to access new 
public services such as virtual private networks, high speed frame relay, and switched services. Telephone 
companies use Newbridge products to provide digital overlay network applications. By using Newbridge 
products, the services can be controlled and managed from central sites without the capital cost associated with 
the modification and replacement of the core central-office switching infrastructure. Carriers' users can also 
reduce operating costs for many of their existing special services by integrating the company's 
software-managed equipment into their existing infrastructure 

Affiliates 

Newbridge maintains active pa rtnerships with synergistic companies and has a strong history of strategic 
alliances. Newbridge affiliates include: 

CrossKeys Systems Corporation 
Advanced Computer Communications (ACC) 
TimeStep Corporation 
West End Systems 
Televitesse 
Vienna Systems 
Castleton 
Starvision 
Tundra 

Operations 

The Operations group within Newbridge is responsible for the manufacture of all thew products. Operations 
consists of some 300 employees of which 200 are operators and the balance being technologists, 
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administrative staff and related functions. A small portion of manufacturing (about 10-15%) Is undertaken in the 
United Kingdom. The UK plant however, deals with the more mature product line. 

Within the Kanata cperation, there are four focus factories and product service areas: 

1) Surface Mount 
provides surface mount boards for all product lines 

2) IVIAP (Viainstreet Access Products) 
product families which allow users to get online 

3) FNP (Frame Network Products) 
includes asynchronous transfer mode (ATM) products 

4) STN (Synchronous Transfer Networks) 

Training for Operations staff varies according to job function however ,  there is a mandatory training 
requirement for all employees which includes: 

WHMIS(2) 
Electrostatic Discharge (or ESD)(3) 
Component Identification(4) 
Inventory Tracking System 

Managers also receive a manager orientation training and employees on the line receive manufacturing 
training specific to their area. Some courses are only given once while others like the ESD training are given 
on an annual basis. 

Training techniques vary according to the subject area. Human resource and WHMIS training for example, 
is delivered primarily through a traditional classroom approach. Managerial training is done both on a one on 
one basis, from manager to manager, as well as through structured courses at the Newbridge Training 
Centre. ESD is now done entirely through NML. There are also examples of hybrid approaches such as 
Component Identification which utilize both classroom and NML techniques. There is also a need for 
hands-on, on-the-job training. On-the-job training at Newbridge is very structured and always done by 
someone at the supervisory level or a subject matter expert in the field. Trainers are usually required to take 
a trainer's course. 

Training is a serious priority at Newbridge which has resulted in a highly-skilled workforce. The firm has also 
been successful at keeping trained employees and has a typical annual turnover of only about 5%. 
However, the need for new training has been steady since Operations has grown from one surface mount 
line to three over the last few years. 

2.2 The Origin of NML in the Oper.tions Group 

Prior to 1994, only a limited amount of NML was undertaken in Operations. For example, a computer-based 
course on electrostatic discharge had been developed in- house and had met with some success both In 
terms of efficiency and effectiveness. The course cost $40,000 to develop and since the company had been 
spending $20,000 per year on ESD training, the cost could be recovered over two yearE. 

Later in 1995 Newbridge Operations decided to undertake a serious review of its training and delivery. 
Fortunately for Newbridge, their Operations Training Manager had previously been part of a research and 
development team at Northern Telecom (now Norte!) in Kanata. The Nortel team had spent a number of 
years examining and testing NML techniques and, by coincidence, one of the courses developed at 
Northern, was a simple program in electrostatic discharge that had been developed as a project for summer 
students. With these elements in place and a recognition by management that NML would an area of 
significant growth in the industry, they started to develop a concept that would be the basis for a major foray 
into the business of New Media Learning. 

2.3 Cost/Benefit Analysis at Newbridge 
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The Value of Opportunity Cost 

When the original proposal to develop NML was approved, the analysis was very simple and straightforward; 
if the company could replace annual expenditures of $20,000 with a $40,000 investment, the payback would 
be two years. This was apart from the other benefits related to quality, which were not quantified and was 
sufficient for a go/no go decision. However, Newbridge took the cost/benefit analysis to a much more 
sophisticated and meaningful level by combining it with elements of operations management. 

The first cut at cost/benefit analysis with respect to NML, is to look at the changes in hard costs of delivery. 
Often, the higher costs of initial NML development are offset by lower costs of delivery(5). Break-even is 
therefore achieved when total costs of development and delivery are the same for traditional and new media 
training. Beyond that break even point, NML becomes more cost-effective. 

While there is rarely a dispute as to what direct "hard costs" of delivery are (e.g., travel, per diems, trainer, 
etc.), organizations can have quite different approaches to dealing (or not dealing) with indirect costs. For 
example, most Canadian companies do not factor in student salaries into the cost of training when 
comparing one alternative to another(6). Nor are they able to quantify some of the known benefits. 

Cost savings with regards to NMLMs therefore, can be dealt with in a number of ways. And as we will show, 
there are several levels of effects that the NMLM intervention can have on an organization. 

Newbridge is the first company we have come across that has recognized and quantified the concept of 
opportunity costs with regards to training. Opportunity cost, in company terms, is based on the premise that 
an organization has a fixed set of resources available for the production of goods and/or services. 
Organizations have choices as to how these resources are allocated. The difference in output between one 
particular allocation of resources and another, is the opportunity cost. 

For example, the opportunity cost of buying a piece of machinery versus leaving available the funds in a 
bank account, is the difference between the contribution of the output of that machine less the interest that 
would accrue in the same amount of time. 

Opportunity cost can also occur with the lack of a particular resource. For example, if not having a specific 
part or raw rnaterial in stock stops production, the opportunity cost of the missing resource, is the value to 
the company of the lost production. 

In this example Newbridge'F opportunity cost for operadons is based on the value per hour, of an operator's 
time. Note that this Is a clear departure from simply looking at an employee's salary as a cost of training. 
Rather, it looks at what that employee would contribute to the firm if he or she were at their appointed job 
rather than on training. 

Newbridge values this in the following way. First it determines the standard hours earned in a given quarter. 
Standard hours are the number of hours actually backed during production. This is not the total number of 
hours worked or paid for by the company. Therefore it does not include downtime, vacation, support staff, 
etc. From this, the actual number of hours is calculated based on an internal efficiency factor of 80%. Actual 
hours therefore, is an approximation of actual direct labour hours consumed to build product. Newbridge 
then takes the value of the cost of goods produced during that period and divides by the standard hours. 
This yields the approximate value of having one employee on the manufacturing line for one hour. It does 
not however, incorporate a utilization factor which relates to the fact that not everyone builds product. 

As an example, the following shows how hourly output was calculated for a recent quarter: 

1 Standard Hours Earned 88,662 hrs 
2 Productivity 80% 
3 Actual Hours ( line 1+ 0.80 ) 110,828 
4 Cost of Goods Sold $32,600,000 
5 Output per hour ( line 4 + 3) $294 

Therefore, an operations employee contributes on average $294 wort, of goods at cost for every hour on 
the Job. In terms of opportunity cost, Newbridge loses $294 worth of goods for every hour away from t; ie job. 

Page 3 of 4 
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Newbridge does not view this as a "theoretical accounting" figure, but as real value which can be used for 
analysis in operations. In the case of Operations, $294 per hour can be used as the cost of having an 
employee on training. Therefore each hour reduction in training using alternative methods, saves $294. 

Opportunity cost within an organization, can vary according to which group in the company is undertaking 
the analysis and how the value will be used. In Newbridge Operations, it is the cost of lost production. 
However, from other corporate perspectives, this can be calculated and interpreted differently. 

In the preceding example, we calculated that hourly production yields $294 wo rth of goods at cost. However, 
within that figure is tiO% materials ($235) leaving value added labour of $59. From the perspective of the 
firm, this $59 can be considered the oppo rtunity cost since it represents the value to the company lost for 
each hour an employee is not available for work. 

Taking this one step fur4her, the $294 worth of goods produced at cost represents a sales value of $981 
using an average gross margin of 70%. Therefore, one hour of production contributes an average of $687 to 
profit and overhead. This figure therefore represents the opportunity cost to the firm of not having that hour's 
production to sell. 

5 Output per hour $294 
6 Materials at 80% ( line 5 x 0.80) $235 
7 Value added labour ( line 5 - 6 ) $ 59 
8 Sales Value at 70% Gross Margin 
(line 5 + .70) $981 
9 Contribution to profit and overhead $687 
( line 8 - 5 ) 

The important point to make here is that whatever figure is calculated and subsequently used for analysis, 
should be justifiable and relevant to the decision being made and to the decision maker. In the case where 
Operations uses the value of $294, the figure is valid because time is viewed as very important in 
manufacturing and they cannot replace a worker on training with someone "off the street." 
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3.1 The Evolution of Learnsoft 

In 1994 Newbridge had established that new media learning would be one of its preferred methods of training, 
especially in the area of manufacturing. The problem was that the cost of development for high quality products 
was very high and the company began to look at development models that would make the cost more 
reasonable. This included examining the market to see if generic versions of their courses could be used in 
other electronics companies. 

The concept of developing and marketing courses for the electronics industry had already been well 
established at Newbridge. Three years earlier, the company partnered with rATA (Canadian Advanced 
Technology Association) to develop a classroom-based course called CATM, or the Certified Advanced 
Technology Manager course. The course was accredited by CATA and a number of local companies sent 
students to complete the program They therefore looked at transferring the concept of pa rtnered development 
to new media learning. 

Thus, the initial concept for NML development at Newbridge was simple; to develop high quality NML packages 
for internal use that could also be sold to companies with similar training requirements and help to offset the 
cost of development. From the initial research, it appeared that there were a number of topic areas that could 
cross corporate boundaries, particularly in areas of generic manufacturing training. 

At the same time, a local multimedia company, Sentient Media approached Jane Pendergast Manager of the 
Training Centre at Newbridge, with the idea of partnerships with the company for NMLMs development. 
Recognizing the potential for this type of association, in October of 1994, Ms. Pendergast established the basis 
for a co- development agreement with Sentient and the project was initiated. The general operating basis was 
that Newbridge and Sentient would contribute equally to a given project (in cash and in kind), giving Newbridge 
a better product for less money and giving Sentient and Newbridge a product with potential downstream 
revenues. 

However, as Sentient and Pendergast, looked at the market more closely, it soon became clear that the sales 
potential for this type of product was greater than originally expected and that there were potentially thousands 
of companies worldwide which were in a position to purchase. The research showed that many electronics 
companies were looking for more efficient and more effective training approaches for base manufacturing skills. 
They then started to seek out a marketing partner. VVhen they were unsuccessful in finding a suitable marketing 
vehicle, Newbridge decided to develop their own distribution channel and Learnsoft was established in 
mid-1995. 

Learnsoft, was therefore created to take advantage of a unique skills alliance and market opportunity. Thus, 
what started 9S a project to cross-subsidize NML products for internal use, evolved into a Newbridge affiliate 
and potential pro fit centre. 

Nature of  th' l Alliances 

Learnsoft is an operating unit of Newbridge and is not a separate company at the moment. It operates 
essentially as a department within the company. Newbridge has invested in the development of the entity and 
covers the overhead (space, infrastructure, support, and their portion of product development). Within 
Learnsoft, there are several partners, each with their own reasons for being part of the group. 

To date, the main development partner has been Sentient Media. Sentient has contributed both cash and 
in-kind support for the development of the product. Within Sentient resides considerable expertise in 
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development including a great deal of experience in instructional design. 

Technical and content pa rtners have also been brought in. PACE is the world's foremost producer of soldering 
products. The company has partnered with Sentient and PACE in the development of the Solder and Rework 
Course. 3M is one of the world's largest suppliers of products to prevent damage from electrostatic discharge. 
They are a pa rtner in the ESD course. 

These technical partnerships are key to Learnsoft's development and provide each partner signi ficant benefits. 
Learnsoft receives both technical content and a marketing/distribution mechanism while the partners receive 
product exposure and a potential revenue stream from sales through their own distribution. Learnsoft has the 
additional benefit of course credibility through association with leaders in the field. 
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4.0 The Learnsoft Product Line 

4.1 Current Offering 

Learnsoft's first product line consists of a suite of NML courses aimed at teaching core skills required for 
electronics manufacturing. It is promoted as a comprehensive, integrated, training solution created for 
manufacturers which covers key aspects of electronic component assembly and production. The program is 
designed for electronics assembly workers, shippers, receivers, quality control and rework(7) personnel. 

The Learnsoft suite consists of four individual courses and within each course there are several learning 
modules. Each course and each module is a discrete learning tool and courses are not interdependent. Any 
given course or module can be taken at any time without the need for a prerequisite component. All courses 
include an interactive glossary, reference section and complete testing/recording capability . 

Each course includes the program on CD-ROM, an instructor's guide, a participant's guide, and user reference 
material. The four basic courses are as follows: 

1) Component Identi fication 

Participants learn the functions, values, identi fications, orientations, polarities, packaging/handling and date 
code parameters of components commonly used in electronics manufacturing. Each component (e.g , 
resistors, capacitors, switches, etc.), has its own learning module and test. Component Identi fication is the first 
In the series to be released and is currently being tested by the pioneer companies. 

Cost:US $6,000 

2) High Reliability Solder and Rework 

Participants learn the procedures and techniques needed to produce high quality solder joints. Included are 
recognition of solder defects, use of industry standards, and specialized rework methods. This course is 
complete and is being field tested. 

Cost:US$ 4,800 

3) Circuit Card Assembly 

Participants learn the basics of circuit card assembly techniques and processes, including preparing for a 
production run, manufacturing stages, automated processes, and safe operating practices. This course is in the 
final stages of development and will be released in April/iViay 1996. 

Cost:US$ 4,800 

4) Electrostatic Discharge (ESD) Prevention 

Participants learn to understand the potential for ESD damage to electronic components and assemblies, 
materials, and equipment, and learn procedures for controlling or eliminating potential ESD damage. This 
course is in the early stages of ievelopment and will be released later this year. 

Cost:US$ 6,00C 

System Requirements 
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Most courses are expected to be used on PC-based platforms. Minimum PC requirements are Intel 386-33 or 
equivalent with VVindows 3.1 and Windows 3.1 multimedia extensions (Windows ?95 compatible) although a 
486/33 is recommended. In addition a double speed CD-ROM, mouse, SVGA monitor, video card capable of 
32,000 colours, sound card and speakers (or headphones) are required. Typically this configuration is well 
below the minimal multimedia platforms currently sold. Equipment upgrading if necessary (typically CD-ROM 
and sound card) can usually be completed for less than $200. 

The software is also available for Macintosh with a minimum configuration of a 68040-based system, 8 meg 
RAM and equivalent peripherals to the PC system. The software is Power PC compatible. 

Quality Compliance 

Learnsoft programs are designed to assist companies to comply with training requirements for ISO 9000 
certification. 

4.2 Learnsoft's Total Learning Solution 

Learnsoft's product approach is to deliver to the client, everything necessary for the successful implementation 
of an NML training system. This "total learning solution" provides the support framework surrounding the 
CD-ROM ct.. ›.e itself and comprises Administration, Delivery and four levels of Evaluation. 

Total Learning Solution 

Evaluation 

The delivery component consists of a reference manual with full instructions on how to use the CD-ROM and 
how to deliver the course effectively. The administration component consists of record-keeping and tracking of 
students. This is particularly important for meeting ISO 9000 standards where record audits are required. The 
third component consists of a complete system of course evaluation. The four levels include the following: 

Level I 
Learner evaluatlon/reaction - e.g. Did the student enjoy the course? Did the learner believe the course 
objectives were met? etc. 

Level II 
Built-in Tests and Standards - At this level, immediate retention of learning materials is measured against an 
objective standard. An 80°A pass is required in all subject areas. 

Level Ill 
Practical Skills Checklist - This level helps to determine whether the student can apply the lessons learned in 
the course to the workplace. For the solder course, this means showing that certain skills tests can be applied 
alter the first four modules (of 7) and then the balance of skills at the end of the seven modules. 

Level IV 
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Return on InJestment - The ROI model which is used assesses whether or not the intervention impacts the 
bottom  lino.  

From Learnsoft's experience, most existing NML packages rarely go beyond delivering level I or level II This is 
because the emphasis is on the product rather than on the system as a whole (Full evaluation is particularly 
important when a company is assessing its basic training needs, not only when determining whether or not to go 
with NML). 

4.3 Approach to Instructional Design 

The Industry Canada new media learning study noted that one of the primary complaints of organizations using 
NI& was weak instructional design. If the fundamental teaching elements of a module do not work, all other 
predicted benefits are irrelevant. As such, rigorous instructional design is viewed as a major priority for Leamsoft 
products. Dr. Bob Aboli of Sentient media is responsible for the teaching methodology for the current range of 
products. He has more than 20 years' experience in education and specifically, using computers to teach. He 
notes that the fundamentals behind new media learning have been around for decades with the first known 
application dating back to 1958. The problem, he believes, is that many developers are simply unaware that the 
information is available and most just sta rt  from scratch. His philosophy is that time has to be spent in two 
fundamental areas. 

1) Determine the Teaching Goals 

Although this would appear to be obvious, not enough time is spent in determining what exactly has to be 
taught. The conventional approach to teaching and training, is to provide the student with what he ternis "a brain 
dump." That is, bulk information rather than selective information is conveyed from the trainer or teacher. In new 
media learning, it is important to teach only what needs to be known for the job. This reduces the time needed 
and provides  locus of learning 

In order to determine teaching goals, it is important to spend a lot of time at the front end of the project. In the 
case of the current offerings, this meant spending time with content experts and students, to get the needed 
perspective. Subject experts alone are not sufficient as they rarely have had any training in training. It also 
involved speaking with trained operators to determine what were the problems on the line and what functions 
they had the most difficulty with In this way Learnsoft was able to pull together the critical elements needed for 
the job and determine where to place the teaching emphasis 

In a typical instructional system design, Learnsoft will go through the following phases 

Research 

Design 

Field test (often poorly referred to as "beta testing") 

Redesign 

Repeat process until satisfied 

Field testing is very important and developers have to know how to test properly .  The tests have to be limited 
in scope and well thought out. It is also very important to observe the interaction between student and 
machine. 

2) Intelligent Interaction 

Multimedia can be a powerful tool ,  but only if the power of the medium is used properly. Most developers 
agree that the interactive feature of NML is very important. However, simply putting in interactive 
components is not sufficient. For example, if a program consists of simply "flipping pages," then the 
Interaction  adds very little since there is nothing to help In the learning process. 

Learnsoft incorporates what it terms "meaningful interaction" into the products. That is, each interaction 
should have a thinking component. Students should think about what they are doing and they should be 
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forced to think, or make a decision every time they interact with the computer (or at least as often as 
possible). 

This Is particularly important for adult learners. Unlike children, adult learners must feel they are learning 
continuously or else the program will lose their interest. That Is not to say that the program should not be 
entertaining, but rather that entertainment alone will not carry the program. 

For children you develop entertainment that is educational, for adults you develop teaming that Is 
entertaining. 

The key to intelligent Interaction is to constantly ask questions of the user. The questions oo not always have 
to be difficult or oven directly related to the immediate subject matter, as long as there is some thought given 
by the user before moving on. In this way, the learner becomes part of the process, rather than simply 
observing or controlling the rate. 

When interaction k, required by the student, feedback should be given regularly. If a response is wrong, the 
student should immediately know why and possibly go through parts of the module again. Where possible, 
Learnsoft builds Intelligence into the system, allowing the programs to recognize problem areas and deal 
with them. When correct responses are given, positive feedback is given and the program may then expand 
on the answer. 

4.4 Navigation 

According to Dr.  Aboli, in regular learning situations (the"old school" of learning), you control the path of the 
learner through the materlai. This is contrary to adult learning principles in that adults want to control the 
path. The philosophy behind the modules therefore, is to allow the student to jump from module to module 
as they wish. VVithin a particular module however, the student has some degree of foiward/backward 
control, but the program does not allow them to move on in the module unless the previous point Is 
complete assuring the learning structure of the module. 

There is a tradeoff therefore, between a linear learning structure and "learning through discovery." Linear 
learning (going from point 1 to point 10 in strict sequence), Is shorter to complete. Learning through 
discovery on the other hand, takes the student longer, but is shown to have a higher retention factor. Much 
also depends on the student. Some students want a strict structure while others want total flexibility.  One 
student for example, preferred simply to road the glossary from beginning to end. The final balance is based 
on experience, knowledge of the user base and controlled testing. 

Tho following screen capture shows the main menu for the Component Identification course. Note that the 
menu graphic Is made relevant to the student by showing a typical component drawer set. The student 
moves Into a module by opening a drawer. The student can also take a test at any point, although  the 
program will prompt them If a modulo has not been completed. 
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Main Menu 

CZn I 

Stmilarty, for the Solder and Rework Course the main menu was designed to resemble a typical soidei 
workbench Students move the cursor to a piece of equipment on the bench to access the module on that 
equipment 

Solder  & Illanorotk 
» ) 

When the cursor passes over a piece of equipment, a blowup of that piece is shown to indicate that there is 
a module available This module also features soldenng techniques in full motion video Note the video and 
navigation controls shnwn below 
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Solder & Rework 

In all cases the student can take a test at any bme or view the« progress to date If the student chooses a 
test for a module not yet completed the program will let them know However it will not stop them from 
taking a test So if a student feels conAdent that they already know the matenal they can proceed 
shortening overall  training  time rf they meet the minimum 801‘ pass grade 

Dunng field tesbng of the navigation system another maror dtfterence between adults and children became 
obvious Veth adults lt became clear that every action and interaction had to be clear and well explained 
Some »diets may be more afraid to explore than chtldren and some are intimidated by computers If a 
required  action  Is not very obvious  the  student can end up stanng at Zhe screen or walking away Most 
children on the other hand mll etther know what to du. or at least know that they have to expenment to 
progress in the program and are not aired to do so 

Even Dr Abell admits that design interaction navigation etc is still very much an inexact science and is 

more like an art Learns()It is required to bring everything they know to bear an the developmert and rely on 
perfecting through the tesbng process And the less exact the subtect matter ,  the less exact will be the 
product 

4.5 Internal Implementation and Evaluation of NAIL at Newbndge 

When Newbodge decided to implement NMI In Kunst» the training group was aware that care had to be 
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taken to ensure that the new direction was going to accomplish its goal for both effectiveness and efficiency. 
For this reason, when it was decided to beta launch the first module, componord identification, in October 
1995, it was done in parallel with the current course. The module was used to replace about half of the 
classroom training. The long term goal however, is to use it as a standalone course when testing is 
complete. 

The current training course is offered in classes of 12 students about five times per year. It takes 12 hours to 
deliver the full classroom version of component identification and requires the 12 students to block that time 
off the assembly line. VVith the introduction of the NML module, the overall training time has been reduced to 
about eight hours; 3-3.5 hours on the module and five hours class time. Thus, an overall time reduction of 
33% has been achieved. However, a 63% time reduction has been achieved in the portion of the original 
course now delivered through the NML module. When fully implemented, the classroom portion will no 
longer be needed yielding even higher efficiency . 

To date, 24 students have gone through the component course and objective testing shows that they are 
learning at least at the same level as with the classruom course. The trainee feedback also shows that 
satisfaction with the course is very high with the course receiving an 85% approval factor. 

There has not been any examination of productivity changes with the new course to date. It would be difficult 
to undertake and the results would vary according to the trainees job function. The focus therefore is on 
efficiency of training as they are convinced that the course is at least as effective. There are positive factors 
however, which indirectly impact productivity. Flexible training means that employees are now able to work in 
areas previously restricted to them for lack of training. Newbridge also believes that the sooner an employee 
is trained properly, the more value they are to the company. If a new employee misses the training cycle, 
they are clearly less productive while waiting for the next course to be offered. 

Barriers to Increased Use of NMLMs 

In the medium term, we expect that NML will take strong hold at Newbridge due to success of the current 
offerings and that management will recognize the bene fits. In the short term, there are some barriers, partly 
based on human factors and partly based on the lack of installed equipment. Group synergy for example, 
can be quite important in some types of courses. In some cases, management is unaware of the technology 
or unconvinced of its advantages, therefore reluctant to change. One way to overcome this lack of 
awareness may be to provide the training over a server-based system for training-on-demand. 
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5.0 Marketing Approach 

5.1 General Approach and the Pioneer Incentive Program 

Learnsoft's approach to marketing is to actively seek out the early adopters in the marketplace and then to 
move to a wider distribution of its target market. Early adopters are important in this phase of market 
development as they provide sales experience and product feedback needed to enter a market growth phase. 
Traditionally, introduction of new technology is characterized by: 

Low Sales 

Negligible Profits 

Negative Cash Flow 

Few Competitors 

The strategic focus is on market expansion through an emphasis on product awareness and credibility of the 
product. The Pioneer Incertive Program was developed and implemented in late 1995,  tu  address a 
number of market needs including product development and accelerated market acceptance. It operated as 
follows; 

Pioneer Incentive customers were given a beta version of the Component Identification course for evaluation 
and tesUng within the company Learnsoft asked that they provide as much feedback as possible for all 
aspects  of the course including content, ease of use, navigation, program bugs, etc. In exchange, Learnsoft 
gave them the final course at half the retail price as well as the Solder 8, Rework and Circuit Card Assembly 
courses at 25% of the retail price. Thus, for approximately CAN $4,500, a pioneer incentive company will 
receive training products worth US $15,600. 

The program appears to be a success. Out of twelve companies that were approached to participate, six 
accepted based on viewing the component identification demonstration. The six also agreed to purchase the 
other two discounted courses sight unseen. The benefits for Learnsoft are clear. Not only do they have an 
opportunity to properly field test the product, but they also establish a track record by having installed bases 
In credible companies. Three of the pioneer companies are reviewed later in this report 

5.2 Academic Institutions/Accreditation 

Learnsoft has initiated discussions with Algonquin College in the electronics department. Although the 
negotiations are still at a very early stage, both parties appear to have a lot to gain from a long term 
relationship. 

From Learnsoft's perspective, entry into Algonquin represents not only a potential sale, but very high 
exposure to the product. It would also provide them with continuous, high quality feedback on the course. 

From Algonquin's perspective, the introduction of NML in practical skills areas will potentially result in major 
gains in educational delivery. NML courses or course supplements, as in the private sector mean significant 
improvements in accessibility and flexibility according to a senior Algonquin official. However unlike the 
private sector, successful implementation will require a paradigm shift with respect to both educational 
delivery and funding. 

Normally, an institution like Algonquin will look to multimedia as a way of achieving academic leverage. 
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Leverage in this case can mean, mo;*e students with fewer instructors, better education, equivalent material 
delivery in less time, etc. Algonquin would like to shift from courses rated by time to courses rated by 
content. The problem is that provincial funding is tied to hours of education delivered. This is the same 
problem for accreditation. Currently, course accreditation is based on number of class hours. Therefore, 
there is a built in disincentive to more efficient training through NML. 

In order for NML to truly take hold in the educational system, the government must shift from input funding to 
output funding. Institutions for their part, must value content, not time. 

Even so, there is currently a "green light" policy at Algonquin to forge ahead in this area. For the Learnsoft 
suite, there is talk of undertaking serious and controlled testing of the products which would Involve 
evaluating two parallel streams of students; with and without the NML support. 

5.3 Return on Investment Model 

A key component of the Leamsoft. marketing approach, is to provide the pctential client with the financial 
rationale to implement new media learning. Very often, training managers do not have the hard numbers 
neeoed to justify the purchase of capital goods and software related to a change in training approach. The 
initial decisien can be largely intuitive and a return on investment (ROI) analysis is used to help justify the 
decision. 

It is interesting to note that the use of the ROI serves objectives which are characteristic of the introduction of 
new technology versus a mature product. For example, the analysis is used to justify NML as a concept first, 
rather than promoting the specific product. The customer must first be convinced that buying and using 
NML, can be financially justified before a specific product is dealt with. If a customer has already 
implemented NML in their company, the ROI exercise is less apt to influence a purchase decision as they 
probably have already recognized the financial benefits. 

This "generic" one un one marketing early in a technology's life cycle can be risky for two reasons if a sale 
cannot be closed in short order. First, the approach is very time consuming, usually requiring an In-house 
call. Second, is that by selling the concept, the sales person is also marketing all the competition as well. In 
1990, when we examined the online database industry, it was undergoing the same problem. When a 
potential client became convinced through a sales call that online services were an attractive prospect, they 
immediately started to look around for alternatives to what was being proposed. A sales person could 
therefore spend a great deal of time selling a competitor's service. Fortunately for Learnsoft, this has not 
been a major problem to date, due to the very focussed targeting of the market. 

The elements of the Leamsoft ROI model are aimed specifically at their target market; electronic 
manufacturing firms. Only cost and benefit elements that are meaningful are included. In the Market 
Assessment Study for New Media Learning Materials - The Business Case, we concluded the following: 

Developing proper business cases will be necessary both for the developer - making the case for a sale, 
and for the user - to justify the change. To be useful, analysis for the NML alternative should be simple, 
flexible and believable. 

Therefore elements that might be very important to other sectors (such as travel, per diems, etc.) are not 
included in the Leamsoft model. The calculations are heavily based on the manufacturing and training 
experience at Newbridge and so there is a strong focus on opportunity costs. It assumes that training 
requirements are similar from company to company although the model can be customized if necessary. 
Each course is evaluated separately and the client is asked to provide eighteen input variables in three 
categories. Learnsoft prefers that one of its representatives initially goes through the model with the client. 
This is because some of the elements may require explanation and the results may need interpretation. The 
model may also require several iterations to determine sensitivity to inputs and to deal with varying internal 
circumstances. Once the clients understand the model, they are encouraged keep a copy and work wiih it 
as needed. 

Categories and Elements of the Model: 

There are three categories of inputs which are based on number of students, existing training method, and 
timeliness for training. 
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1) Workers to be trained 

a) Existing Workers to receive initial training 

b) New Workers to receive initial training 

c) Existing Workers to receive requalification training 

d) Opportunity Cost per hour for production workers 

The model factors in the relative training timb requirements for each categlry of worker. New workers 
require the most amount of training time due to lack of experience. It is also assumed that existing workers 
who are being requalified will require less time than existing workers being trained for the first time. For all 
categories, the model factors in a 50% learning compression as a conservative estimate of time savings. 

Opportunity cost is used to put a value on time savings. As noted, opportunity cost is more meaningful than 
simply using hourly salary and relates more closely to real savings. If a firm does not have a standard value 
for opportunity cost, an approximation can be used based on the following: 

Value of Output of Facility 

Hours Input by Production Workers 

If necessary, an efficiency factor is added. The value will change from firm to firm as stated earlier, based on 
the perspective of the individual making the evaluation. 

2) Existing Methods and Costs to Deliver Training 

This section deals with the client's current training approach (if any). It generally assumes that the alternative 
to using NML is to use in-house classroom training. 

a) If a contractor is used, what is the cost/participant of the training 
b) If in house, what is the opportunity cost/hour of the training resource 
C) Average class size 
d) If a course needs to be developed, hours of in-house resources needed to develop one hour of 
classroom training. 

The questions determine the cost of the alternative to NML depending on the use of in-house resources or a 
contractor for development and delivery. The opportunity cost of the training resource can vary. For example, it 
could be the cost of taking a lead hand or supervisor off the line to do the training, or it could be the cost of an 
in-house trainer who could be spending time doing something else. 

3) Investment in Multimedia 

The investment in both hardware and software will depend on the number of workers to be trained and how 
quickly they need to be trained. Questions here, therefore, are specific to the size of the company and 
account for production scheduling. 

a) Production days per year 
b) Peak production days when no training can occur 
c) Production hours per day 
d) Ifstfithin how many work days should the initial training of existing workers be completed 
e) Within how many work days should the initial training of new workers be completed 
f) Current number of compatible workstations 
g) Cost of a new workstation 
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Note that the model balances the need for training and training completion, with the actual availability of time for 
training. The more that training can be deferred, the lower the overall investment will be. 

Model Outputs: 

The model first provides an estimate of total direct capital investment based on the number of workstations and 
courses required. It then goes on to provide the client with expected financial benefits of NML implementation. 
These include: 

1) Reduction in worker training time by category of worker and the related cost saving based on opportunity 
cost. 

2) Reduction of cost to deliver training based on ( )ortunity cost of a trainer or savings on outside 
contractois. 

3) Reduction in cost to develop training courses if applicable. 

The total savings are combined to yield a return on investment as well as the number of students needed to 
break even on the investment. 

Many elements that are commonly included in other ROI models are not included because they are not 
considered to influence the decision. These are primarily tied to the relatively low overall cost of implementation 
of the Learnsoft products versus cuslom development. For example, the model assumes that there will be a 
positive payback within one year, therefore amortization of the investment is not necessary. It also does not 
account for the implementation of multiple Learnsoft courses. Since the expected payback is short, spreading 
the capital costs of implementation is not relevant to the decision. 

Sensitivity analysis has been undertaken on the model, showing that the most significant input is opportunity 
cost. All the other factors, while influencing the specific value of the ROI and break even, do not significantly 
affect the go/no go decision. On the other hand, there is a direct relationship between opportunity cost and the 
justification for implementation. In fact, for all but the smallest firms, when a credible value for opportunity cost 
is used, NML can almost always be justified. 
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In this section, we will review three of the Pioneer Incentive Program partners, Spar Aerospace in Carleton 
Place Ontario, Mitel Corporation in Kanata Ontario, and Dy-4 Systems in Nepean Ontario. The reviews are 
presented here as individual case studies within the larger case as a way of providing market perspective. 
Although each review differs slightly in content, we have tried to deal with important common issues such as: 

General Training Practices 

Factors influencing the move to NML 

Specific Purchasing Influences 

Expectations 

Comments on Learnsoft software if appropriate 

As the reader will note, the reviews show a high level of consistency with respect to purchase criteria and 
expectations of beneftts. 

For all three companies, interviews were first conducted after the decision to purchase but prior to full 
implementation. This was followed about six weeks later (end of March 1996) with a follow-up interview to 
determine how the implementation was going and whether the product was meeting their expectations. 

6.1 
Spar Aerospace 

Contact:Theresa Pierce 

Job Function: Skills Trainer 

Background: 

Spar Applied Systems (SAS) in Carleton Place Ontario is a division of Spar Aerospace Limited. SAS 
provides systems and technology for secure and effective military communication. Clients include NASA and 
a number of NATO defence departments. There are approximately 350 employees at the plant which 
include 116 assemblers, approximately 50 support staff and the balance engineering. 

Due to the precision of the work undertaken at SAS and the requirement to meet strict client specifications, 
minimum qualifications for new hires are quite high. This includes 2-5 years experience in a company with 
similar standatds or Grade 12 with a diploma in electronics from Algonquin College. Each new hire for 
manufacturing requires a one week/40 hour training course with a focus on hand soldering. This also 
includes a 5-hour course in Electrostatic Discharge (ESD). The ESD component is also required for all 
employees except support staff. Training can be expanded 2-3 weeks depending on the area an employee 
will work, and if extra training is needed for the job. This typically deals with various levels of soldering skills. 
Training requirements may also be extended depending on the contractual training obligations based on a 
specific contract. Twenty-four hours of retraining on a biannual basis is also required. 

Training consists of theory plus practical "hands on" experience. It also inciudes learning about inspection 
and inspection procedures so that trainees understand what will and will not be accepted under quality 
assurance procedures. 
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There is one primary trainer who is responsible for the program and approximately 80% of the training 
component. However there are also six other trainers who are pulled from other jobs in the plant as needed. 
These people are engineering-oriented and typically are group or team leaders from manufacturing. A 
maximum of six employees can be trained at one time. 

In 1995, 3,000 hours of technical training were undertaken at this SPAR plant. This included training for new 
hires, retraining, and training for employees changing positions in the plant. Current training capacity is six 
trainees per course. 

NMLMs at SAS: 

Up to January 1996, technical training consisted of traditional stand-up teaching combined with practical 
workshops. Audiovisur' 'lids (video tapes) were also available as teaching support material. The Learnsoft 
material is in the process of implementation and at this point in time is  not  fully operational within SAS. 

The decision to look at NMLMs as an alternative was based on an approach by Learnsoft late in 1995 to 
have SPAR participate in the Pioneer Incentive Program. VVhile the concept was viewed as interesting from 
the start, there was considerable internal consultation undertaken before a final decision was made. After 
the initial pitch was made by Learnsoft, Ms. Pierce called in employees, team leaders, engineers, Human 
Resources, and Stores to help in the evaluation. 

The decision to purchase the Learnsoft package was based on several key factors (not necessarily in order 
of importance): 

I; Innovation and Relevance 

The primary reason for moving to NMLMs and specifically the Learnsoft product was based on innovative 
teaching and content that was relevant to the organization For example, a better approach to component 
awareness had already been identified because the old approach was considered to dry. NML was viewed 
as a more "fun" way to learn. 

2) Language 

English is not V irst language for many of the people taking the training program and this has proven to be 
a barrier to learrh.,g effectively. This has even been the case for many community college graduates who 
have cleared the system without functional language skills. The training program therefore, has been 
bogged down with extra time and attention being needed to deal with these students. SPAR believes that 
NML will address much of this problem by allowing students to learn with both visual and audio cues as well 
as b3ing able to repeat a component as often as necessary. 

Language difficulties have also posed a problem for testing of trainees. Many of the current exam questions 
have been generated by university graduates and are written for a relatively high level of English proficiency. 
The Learnsoft product is geared to a grade eight level English and is expected to be bettsr understood and 
yield a more accurate testing result. 

3) Flexibility 

The adoption of New Media Learning techniques will allow SPAR much greater training flexibility with 
respect to training programs and delivery of training. This is particularly relevant with the elimination of 
Military Specification standards (mil specs). 

The actual cost of NML, while a consideration, was not a major concern. Even at the full cost, they likely would 
have purchased the package, or parts of it, although a more rigorous analysis would have been done. Currently, 
any expenditure of more than $5,000 has to undergo a cost/benefit analysis. Benefits considered include quality 
and flexibility. 
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Start-up Costs: 

Start-up costs over and above the cost of software have been minimal and were in no way a factor in the 
purchase decision. A CD-ROM unit and an enhanced video card were purchased for upgrading an existing PC 
workstation. If the initial trial meets expectations, additional hardware will be purchased for expansion of the 
program. 

Expectations: 

Expectations with the implementation of NMLMs are quite high and SPAR hopes that it will lead to more 
relevant anc flore efficient training programs. This means better training, in less time. 

For example, the movement from mil specs, to client specifications, will allow them to tailor programs to a 
particular Job or job area, rather than implement a rigid program. The previous mil spec mandatory training was 
not always relevant to their needs. At SAS there are six workmanship standards, each with their specific skills 
requirements. Training can now be geared to a specific standard. 

Much of the requirements were also based on "time in training" rather than skills acquired. Therefore, time 
efficiency in training would not necessarily be realized, e.g., 40 hours training could not be reduced to 35 hours 
even if all the material wes covered. 

In terms of trainer tme, Ms. Pierce hopes that NML will free up approximately 20 of the 30 hours she trains now 
per new hire course. This will allow her to focus on the more practical (hands on) aspects of training as well as 
allowing more time for the development rather than delivery of training programs. She expects that a trainee 
could be given minimal instruction right at the beginning of the program and then launch right into the NML 
component, relatively unassisted. This same flœdbility will mean that time is no longer wasted if only one or two 
people need to be trained. 

NMLMs will allow Spar to put more emphasis on training during downtime. In the long term, a PC will be 
available on the manufacturing floor so an operator could log in when there is time available. Employees will 
also have the option of taking the course home if they choose to upgrade skills on their own time(8). 

Parts of ISO 9000 series standards (SAS Is certified ISO 9000) state that training records must be tracked for 
each employee. Training at SAS is currently tracked by the Human Resources department. NMLMs are 
expected to help with the tracking procedure and will help them to show and analyse training patterns. 

Other Issues: 

Accreditation, Standards and Cross-Employment 

Currently, new hires undergo a series of prequalification tests as part of the hiring process. This includes 
knowledge, dexterity, ability to follow printed instructions, etc. If the Learnsoft products meet expectations, SAS 
could look favourably at the completion of courses in an employment history. That is, although they would not 
hire strictly on that basis, the completion of the courses could give them a basis for judging certain baseline 
qualifications especially if combined with a relevant employment history. This is because they have a good idea 
of what skills are required in other plants. 

Competition for Learnsoft 

To the best of her knowledge, there are no other companies in direct competition with Learnsoft. 

6.2 Mitel Corporation 

Contact: Mary Atwell 

Job Function: Training Coordinator 

Background: 

fhe Mitel Corporation is an international telecommunications solutions supplier. Key product lines include PBX 
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telephone systems, computer telephony products and services, semiconductor devices, and centrex solutions. 

Mitel considers itself a pioneer in the emerging computer telephony integration  (Cil) market. It develops and 
markets a range of computer telephony integration applications, designed to increase customer service and 
productivity at the desktop and workgroup. Mitel supports all major  Cil standards. Mitel also develops and 
markets open computer telephony platforms, as well as enabling  Cil  middleware 

and subsystems used by applications developers It has 1,800 employees worldwide and all training is 
coordinated through Kanata. 

Mitel is different from the other companies examined, in that very little training, if any, is mandatory. Training  fer  
line workers is set by managers within each manufacturing group and all self-development training is voluntary. 

Mitel maintains a self-study training centre which is located in a very central and high traffic location in the main 
Kanata facility. It is equipped with five interactive workstations consisting of PC, CD ROM, Laser Disk player and 
headphones. There are also videos and self-study print material available. 

Subject areas covered include; soft skills, such as management issues and human resources; information 
technology, such as networking, and desktop computing, covering Microsoft software. There are also courses 
on Mitel products so that  Mitai  employees can familiarize themselves with the products they make or sell. As 
training is voluntary, the training centre is required to market its se rvices and has become very "client" driven. 
The manager therefore adjusts content based on consultation with supervisors and users of the service. 
Courses are delivered at the training centre or very often, at the employee's home. 

Line workers at Mitel have minimal entry requirements for hiring. New hires are placed in areas which do not 
require a high skill level and receive all of their initial training on the job. They are shown what to do on the floor 
by a lead hand and are put right to work. New workers therefore, typically know what to do, but do not 
understand why they are doing it or what components they are dealing with. It is only when a worker is required 
to do soldering or surface mounting, that any other training is unde rtaken. The courses are delivered by an 
experienced line worker, but not by a trainer and there is no specified syllabus. 

Miters emphasis on training has been cyclical. In its early days, the company maintained an extensive training 
program for many job functions. This included a full week for soldering and 2-3 days for component awareness, 
complete with testing. In addition, recertification was required for some skills. This was cut out a few years ago 
during downsizing as courses were becoming out of date and when few new hires were needed. 

In January 1995, soldering training was reintroduced on an ad hoc basis with no specific entrance requirements 
or skills targets. This was supplemented with training tapes supplied by manufacturers of the soldering 
equipment. Component awareness will also be reintroduced this year through the Learnsoft product. 

Decision to go with NML 

The decision to purchase the Learnsoft products was based on the evolving function of the training centre. 
About three years ago, a needs analysis was undertaken to look at various training options using the then 
available media. The company then focussed on hard skills training such as Unix where they felt they were 
throwing money away on useless training. They linked up with NETG in the US (now part of SHL Systemhouse 
Canada), developers and distributors of packaged self-study training products (videotapes, video-disks, CD 
ROM, etc.). Mitel pays NETG a significant fixed fee per year, based on employment, to have access to all of 
their courses. They then pay an additional $30 per course that they actually deliver, which gives them unlimited 
usage of abet course in their facilities in Canada and internationally under an international open access 
agreement. 

The set up and choice of courses was somewhat "trial and error" since there were no standards at Mitel or 
similar companies from which to work. Management was very supportive of the initiative and the training centre 
built its reputation in the firm through positive word-of-mouth from users. To date, 1,700 people have accessed 
at least one course and some as many as ten courses. 

Internal development of interactive media for product information also œdsts at Mite'. These are delivered to 
elite dealers and installers for information on installation and maintenance of equipment. 
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Thus, the training culture already existrA for the introduction of the Learnsoft package and, as with the other 
companies being studied, It was the dght product at the right time. Component awareness will be reintroduced 
as a result of the package and a more formal soldering course will be developed. For the soldering course, no 
time savings is anticipated, but they do expect better training as students wIll have a botter basic understanding 
of the process before moving on to practical training. 

Supervisors were very supportive of the concept as they anticipated keeping line workers up to date on down 
time. If the program proves successful, Mitel will probably install a workstation on the manufacturing floor. 

Pricing was certainly a consideration in the purchase decision, and the low price of the pioneer program did act 
as a significant incentive. However, even at its full price, Mitel would still have considered it, but a proper case 
would have had to be made. Purchase considerations would be based primarily on quality and demand. They 
must ensure that any course of that price level would be of high quality and be used regularly. The training 
centre might also try to split the cost with other departments if it were beyond their budget. 

Cost savings on this type of product are hard to quantify as there are not a great deal of reference figures. 
Cost/benefit analysis is even less useful to them, although a rough value of $200 per 2-hour course is 
sometimes used for comparative purposes. 

Cross Employability 

Mitel maintains a "bank" of workers for overload situations. These are often former full-time employees and 
require little training. However, temporary and some full time workers are still hired on an irregular basis, usually 
from an employment service. Standards could be useful and recognized if delivered by such a third party. For 
example, temporary help companies in Ottawa, could use it versus their current training to ensure high quality 
and consIstency(9). 

Current Status 

Based on the follow-up interview, overall implementation is going well. There have been a few problems typical 
of field testing but overall a high satisfaction level. The main comment was that the program should not assume 
that the user knows how to use a computer. In some cases, trainees felt intimidated by the technology, 
especially when the next action required was not clearly indicated. This Is consistent with Dr. Abell's comment 
about adult learning, whereby many adults will not explore the program for fear of doing something wrong. 
Changes have been incorporated into the final version to deal mAth this. 

The solder and rework course is due to be implemented in April 1996. 

6.3  Dy-4  Systems 

Contact: Angela McKelvey 

Job Function: Training Coordinator 

Background: 

Dy-4 Systems Inc. designs and builds VME Bus-based circuit cards for other companies. There are 
approximately 200 employees of which half are engineers and the balance being in manufacturing, marketing 
and finance. This is a heavily knowledge-based firm with a strong focus on development. Training is delivered at 
both the corporate and manufacturing level with Ms. McKelvey's responsibility being on manufacturing only. 

Until very recently, the Dy-4 facility had to meet Military Standard 2000 for all manufacturing employees. This 
meant that every new hire had to undergo a forty-hour training course based on the mil spec. The course 
covered all basic manufacturing skills including, electrostatic discharge (ESD), environmental information, 
component awareness, component mounting, soldering, inspection, and other general information. In order to 
offer the course internally, a firm must have a trainer certified through one of Just a few accredited centres in the 
United States. Certification involves a forty-hour course at one of these centres. 

The Military Standard 2000 was cancelled at the end of 1995 because changes to the requirements were 
occurring too quickly to keep them up to date. It is new contingent on the company itself to prove to the client 
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that It can meet the client's specifications. IPC, a US-based company, now can provide companies with most of 
the up-to-date requirements and there is a perception that IPC may replace mil specs and become the new 
quality standard. In any case, most companies now have internal quality specifications which meet or exceed 
previous mil specs. 

The effect of eliminating mil specs on training has been positive for Dy-4. A number of the training requirements 
were not useful and the change has allowed them to set up programs to meet real-time needs. This included 
the establishment of AQAP, a standard that companies can follow to meet quality objectives. It Is a method of 
running the company (similar in approach to ISO 9000) which provides a documentation trail in support of 
quality. 

In terms of training implementation, the mil spec 2000 requirement is being replaced by training specific to 
operating needs. This is based on an internal standard designed to meet ISO/AQAP certification. Thus, Instead 
of giving the formerly mandatory 40-hour standard training, they gear the program to a worker's role. Therefore, 
if an individual is not required to solder, they are not trained in that area until the skill or knowledge is needed or 
until there is downtime sufficient to undertake that training for later use. 

New media learning materials are therefore a very good part of the flexible training approach and in particular 
for the theoretical components. Advantages identified are: 

• NMLMs can be administered during downtime. The production supervisor can therefore schedule 
training when it is convenient. 

• Students learn at their own pace and the trainer does not have to guess how each individual is 
progressing. 

• The trainer does not have to become an expert in every area with the software ensuring that the 
information is up to date. 

• The trainer does not have to worry about consistency, with NMLMs delivering the same information to 
each student. 

• The trainer can be assured that the training is complete, as they cannot always cover all material in the 
allotted time. 

• NMLMs can get all students up to the same level of knowledge prior to practical training, regardless of 
the starting level of the student. 

Although it is expected that the implementation of NMLMs will reduce the time to train in a specific area, Dy-4 
does not foresee reducing the actual number of training hours. Rather, they expect to deliver more and belYer 
training in the same time. Prior to NMLMs, trainers only had one chance to cover all the required material. Now, 
training can be delivered as often as necessary without the restrictions of the classroom setting, keeping the 
knowledge fresh. It is expected that the Learnsoft products will replace 'A to 3/4 of current training requirements. 

As an example, normally two days are budgeted to deliver Component Awareness The Learnsoft package is 
designed to deliver the same information in five hours. In beta tests of the software at Dy 4, time of delivery 
varied from four hours (in the case of a student who's first language was not English), to one or two hours. 
When fully implemented, this will therefore leave much more time to train and audit practical skills. 

For the trainer, this means more time that can be devoted to quality and relevance of training. The result is 
more time for company-specific requirements when standard training is delivered through NMLMs. 

Dy-4 expects that 20 operators and three inspectors will  complote the course over the next few months. Other 
trained employees are expected to use the system as a refresher (supervisor may request refresher for 
employee, or the employees may do it on their own initiative). 

Decision to go with NML 

The decision to implement NMLMs for Dy-4 was more intuitive than analytical. With mil specs 2000, they had no 
choice but to deliver 40-hours per new employee and 24-hours retraining prior to the anniversary date of the 
previous training session. This was a real problem If the anniversary date occurred at a time of high demand on 
the manufacturing floor. They anticipated the dropping of the mil spec and were already examining ways of 
making training better when they were approached by Learnsoft. It was very much a situation of offering the 
right product at the right time. 
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There were several issues in addition to those listed earlier, that supported the decision. First and foremost, was 
that training had to be made better. Scrap has been a major Issue with Dy-4, and they knew already that training 
had a major impact on decreasing waste. Thus, the soldering component of the Learnsoft package had 
particular appeal. 

Another issue was that the company always had to keep extra people on the floor while others were being 
trained. Although this meant only four people during practical training, it could be as high as 25 for the 
theoretical aspects and thus, very expensive. Therefore, training flexibility was a major decision factor. 

Language was also an issue which was not easily addressed in conventional training. Most of the floor workers 
did not have English as their first language. These people were at a disadvantage as there was not always time 
to deal with language barriers during a class. The class would either be held up, or slower learners would not 
absorb  ail the materials. NML deals with this very effectively writh the combination of visual and audio cues in a 
repetitive, and non-judgemental way. The course is also expected to train people with hearing disabilities. There 
was one example of a hearing- impaired individual at Dy-4 who had understandable difficulties with the 
theoretical component of the training. This resulted in much slower training delivery for the whole class. Dy-4 
will now be able to train the hearing-Impaired effectively without affecting the rest of the class. 

Even with both intuitive and demonstrable benefits, the cost justi fication was difficult. Certain parts of the 
training, such as soldering, were easier to justify than others, such as component awareness. The training 
budget was always being defended and had the course been at full price, they would have had to do a formai,  
in depth justification. 

Dy-4 estimates it will take six months to one year to determine how successful the new program is and whether 
it will be expanded 

Cross Employability 

If Learnsoft were to come out with a suite of pioducts that covered most of the core training requirements, It 
would be viewed positively by the company. It would help in the hiring process in determining base knowledge, 
but not skill levels. It would also help with standardization of training between similar crmpanies, something that 
does not really exist right now . 

Other Issues 

A significant comment made during the interview, was that well-trained employees have more self-confidence 
and are therefore better able to contribute more positively to the organization. People who are secure in their 
knowledge base are more likely to offer input and suggestions for improvement to management. Therefore 
more training leads to more communication and the employee becomes more a part of the continuous 
Improvement process. 

Current Status 

Based on the follow-up interview, Dy-4 believes the implementation of the component identification course is 
going well. Expectations for delivery time and content coverage have been met. In fact, the course Is getting 
much more use than predicted. Due to the popularity of the subject, a number of employees who were not 
expected to take the course have signed up for il.  

Ms. McKelvey noted that the two main benefits have been consistency of training and time flexibility. Prior to 
NML implementation, she would have to spend a fair amount of time going over the course material before 
delivery. Now she can offer consistent training on demand. The solder and rework course is due to be 
implemented in the next few weeks and expectations are similar . 
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The emergence of a market 

In 1995-96, we can feel confident in saying that the multimedia industry has emerged as a true market in 
Quebec. Increasingly, businesses and consumers are acquiring computers with multimedia capacities. 
Thousands of multimedia titles are now on the market. The multimedia tide is running at full est on the 
Internet. At least a hundred businesses are involved in the development and production of interactive, 
CD-ROM- based applications, Web sites, kiosks or teller-machine applications. Most of these businesses 
are recent startups (many have been created within the past two years) and employ between five and ten 
full-time people. Their level of profitability, however, is still precarious. 

A special c se 

Micro-Intel is an exception because it has a 10-year track record. Founded in 1986, this business has 
developed a catalog of highly specialized products, and has put more CD-ROMs on the market than any 
other company. It is also unique because of its size: Micro-Intel has approximately 60 permanent 
employees. The company is at the heart of a network of corporate entities and associated businesses that 
are producing and marketing multimedia software. 

The major periods and a short history 

Focussed on innovations in computer instruction, Micro-Intel spent the years 1987 to 1990 in basic 
research, a phase it calls its "university research" period. In the early 1990s, the company moved on to its 
application research and development phase. Since then the company, concentrating its interest in 
marketing, purchased C.R.A.P.O., which became its publisher and distributor. To consolidate its position 
as a producer of multimedia titles, Micro-Intel conferred upon Québecor DIL Multimedia, in the spring of 
1996, the distribution rights for all of Canada, about the same time as Quebecor Multimédia and 
Investissement Desjardins became stockholders. 

Best practices 

Micro-Inters focus on best practices has made a particular contribution to the growth and consolidation 
of the company in three areas. The company considers human resources to be the "strength of the 
business." This focus has made it possible for Micro-Intel's management to attract and to keep a highly 
educated workforce by providing them a high degree of autonomy or independence. The company's 
innovation and mastery of new technologies have encouraged the developmen ' Koduction tools, such 
as PRISME, which have an exceptional record of performance in relation to other originator software 
programs in common use. Because of its products, Micro-Intel has been able to associate itself with 
business partners who have content expertise or who have recognized expertise in a particular area of 
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activities. In addition to saving on the design process, acquisition of contents and product validation, 
Micro-Intel is relying on its alliances over the long-term, to reach target client groups. 

Conclusion 

After ten years of effort, Micro-Intel can now reap the major benefits which the new information-based 
economy holds out. Micro-Intel has the technical expertise, the human resources and the organization 
necessary to do so. However, there are still many challenges to be faced. The business is at a crossroads, 
destined over the mid-term to become the first real multimedia success story in Québec 

1. Introduction 
In the fast-moving universe of new technologies, many business plans are based on good ideas, but few of 
these businesses can claim success. In addition to the stumbling-blocks common to all sectors of 
economic activity, the world of high technology requires both a strong vision for the future and an 
uncommon degree of tenacity. In the space of several months, the technological configurations, the 
business models and market sectors may change completely. Survival becomes a struggle in itself 

In this context, it is extremely useful to understand the route and practices that have resulted in a 
business's success, especially a business that has succeeded where others have failed When one is 
navigating by sight, as is the case with multimedia software, each voyage, each crossing brings a 
cargo-hold of valuable information. 

This case study examines Micro-Intel first from its track record In less than ten years, the company has 
become an industry leader in Québec, both in terms of the number of employees, its sales figures, and the 
range of projects undertaken. 

More specifically, this case study is an attempt to focus on the pursuit of best practices, perfecting the 
systems that all those who wish to get into the multimedia software market must master. 

After placing this industry within its Québec context, the study draws a profile of Micro-Intel, setting out 
its organization and retracing its origins. The profile details and comments on three fields of activity over 
which the business exercises complete control These fields of activity are human resources management, 
innovation and the mastery of new technologies. Linked with them is the use of strategic partnerships in 
the production of content. 

In developing this study, we began by researching Micro-Inters internal documents, the company's 
financial plan, employee guide and other documents. Management, employee, associates and partner 
interview were conducted. 

The author would like to extend sincere thanks to Serge Carrier, President of Micro-Intel, who acts as a 
catalyst within the business. The author would also like to thank all those people who were kind enough 
to take part in this exercise Thanks to their support, we are able to set forth the story of the many years 
of effort that went into making Micro-Intel a success. 

Comments/Suggestions/Ouestions about this document. 
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2. The Multimedia Industry in Quebec 
2.1 Its emergence 
The definition of multimedia has grown clearer with time. Today, there is general agreement that this 
activity concerns any form of communication in the information media that allows simultaneous 
interaction with various other media, in a stand-alone configuration, in a network, or on-line. 

In Quebec, people began to talk about the issue tentatively around the early 1990s. A few individuals and 
small organizations with connections to teaching and research were experimenting with the principles 
governing interactivity. 

Around 1992-94, a form of technological positioning of platforms was taking place. The merits of the 
CD-i (Philips Interactive Compact Disk) were being compared with those of the CD-ROM (Compact 
disk - read-only memory). Communications professionals, teachers and business people began to discover 
the possibilities of multimedia. 

Also during this period, the concept of the information highway was becoming better known. Cable 
television broadcasters and telecommunications firms announced large infrastructure projects with 
aggressive advertising. 

Markets were increasingly emerging in 1995-96 as businesses and consumers were equipping themselves 
with computers with a multimedia capacity (CD-ROM players, sound and video cards, modems, and so 
forth). Thousands of titles are sold at various outlets (specialty shops, department stores) or through 
catalogs. The media tide is running at full crest on the Internet. Nobody can ignore the importance the 
new communications technologies will take on in our society. 

All of these trends suppon the creation of a multimedia industry in Quebec. By the summer of 1996, this 
industry is made up of at least 100 businesses devoted to developing and producing interactive 
applications based on CD-ROM, on Web sites, or at kiosks and teller machines. Most of these businesses 
are startups (created less than two years ago), and employ from five to ten full-time employees. Their 
profiObility threshold is still precarious. This reality opens the door to mergers and acquisitions, as is the 
case with consumer distribution businesses. In less than a year, we have witnessed a consolidation of 
forces Two groups, Quebecor DIL Multimedia and Periodica Multimedia now share almost 90% of the 
sale of French-language multimedia projects, almost all of which are still being produced outside of 
Q bec 

In terms of production, the industry is based on four main areas of activity. The bread-and-butter 
products for many producers are business presentations and marketing communication documents on CD 
and ncreasingly, on the Internet. While some businesses are interested in worker training, the workers 
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must show a high degree of expertise participate. Educational products are based largely on programs 
designed to assist in software development. For now, enterprises are holding back from production until 
there is an announcement of new funds and the addition of equipment in the school system. The only area 
of expertise that remains to be explored centers on products designed for use by the public. Whether 
these titles are intended for reference or quasi- educational purposes, the catalog of "Made in Quebec" 
products contains 20 to 30 titles at most. In fact, developers are waiting for the big "hit", the opportunity 
that would justify an investment of $100,000 or more to penetrate the market. 

2.2. What is involved 
In many cases, because little training is available, employers must pay to conduct their own employee 
training. In any type of rapidly developing business, financing is another challenge and a vital need. There 
is still apparently a need to find a balance between the investor's grasp of the value of intangible assets, 
and the producer's ability to guarantee a certain level of profitability. 

Political involvement is also a factor. Governments are looking for ways to preserve Quebec's cultural 
vitality by helping to convert some business, such as audiovisuals and publishing, to multimedia. To 
contribute to the growth of the industry, governments are acquiring multimedia products and services for 
their own needs. Finally, the state of technology continues to be in flux. In Quebec as elsewhere, all 
players are waiting to see what direction technology will take. For many, even those on the leading edge, 
it's hard to predict what will happen next or to lceep up with what is going on. 

In this race toward an information-based economy, Quebec has already brought a number of prime 
ingredients to the table. The software, telecommunications and audio-visual production sections are all 
doing very well. The province's expertise and accomplishments compare well with similar businesses in 
other parts of the globe. As far as multimedia applications are concerned, it will be necessary to find more 
content developers and technology innovators for Quebec to be competitive in the larger arena. 

Comments/Sug,gestions/Qz.testions about this document.  
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Relative to the rest of the industry in Quebec, Micro-Intel remains a special case. Founded in 1986, it 
stands as a pioneer in the sector. Its track record is documented in its well-stocked product catalog. 
Lately, the business has marketed more CD-ROMs than anyone else. Alone, it produces between 25% 
and 35% of the total Quebec market. With approximately 60 permanent employees, it is three to four 
times larger than its closest competitors. 

3.1 Organization and operation of the group 
In the past few years, Micro-Intel consolidated its position by assembling a group of corporate entities 
and associated businesses that operate in the area of production and marketing multimedia software. 
Many reasons account for this situation. Among them are its plan to make judicious use of its expertise 
based on speci fic market networks. 

The business has allied itself with professionals who are experts in their specific sectors, and who make it 
possible to accelerate progress and search for financing. The company has targeted these market 
segments: education, businesss training, museum management and exhibits, tourism, health, safety, 
beauty, and businesss presentations. 

Gestion Micro-Intel inc. was created in 1991. Establishing this parent corporat:on has made it possible to 
concentrate shareholder functions and management fiinctions within one entity. However, in May 1996, 
the arrival of new investors changed the capital structure. (See "1996, some solutions are expected ") 
Fifteen principals, jointly organized as a numbered company, now own 60% of the common shares of the 
parent corporation, as well as two allied businesses, Quebecor Multimedia and Investissement Desjardins. 
Together, they account for 25% and 15% of the capital, respectively (see the Appendix "Introducing the 
Shareholders.") 

More specifically, Gestion Micro-Intel provides office space, accounting and communication services, 
financial forecasts, investment search services and material resources to the other member groups as well 
as office space and other related services for the partners. 

Gestion Micro-Intel devotes time and effort to building strategic alliances to perform large-scale projects. 
An alliance may include one or two organizations or businesses that are also clients. These organizations 
are essential to the company's financing and to national and international marketing efforts. 

The Developers 

Gestion Micro-Intel holds all of the shares in Groupe Micro-Intel inc., along with Nadeau, Longpré and 
Bergeron Informatique inc. (NLB). To some extent both these businesses compri -,e the computer 
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development arm of the family. Using Macintosh and Windows environments, these companies develop 
interactive multimedia software for training and educational purposes 

These developers are made up of teams of idea specialists, creators, designers, research specialists, 
graphic artists and computer specialists They are responsible for multimedia hardware, programming 
interactivity and the product development, creating master copies and quality testing 

Research and development activities occupy a strategic place within both these companies In addition to 
developing the various production tools used, Micro-Intel and NLB also set up many prototypes to test 
other product ideas These "demos" turn  out to be good tools for looking for new markets, developing 
new alliances, and even for setting up new business partnerships 

The Distributor 

The mission of C.R.A.P.O., a division of Gestion Micro-Intel, is to publish, disseminate and distributt 
educational and edutainment software for school systems and the general public. Under the terrils of a 
recent agreement (May 19%), however, the role played by this organization has diminished considerably 
Since then, many of the products in the C.R.A.P.0 catalog have been distributed by Quebecor DIL 
Multimedia (a subsidiary of Quebecor Multimedia). Over the past several years, C.R.A.P.O. had 
developed strategic allianres with about twenty producers in the field of publishing The businese still 
handles certain products designed for niche markets. Gestion Micro-Intel has directly assumed the 
function of distribution on the international scene, through agreements or partnerships with players such 
as E.M.M.E Interactive This consortium is made up of about a dozen multimedia production studios 
located throughout the world. 

Specialized Publishers 

Gestion Micro-1W publishes or allies itself with publishers of specialized multimedia products in various 
sectors Generally speaking, these publishers are ensaged in multimedia production (primarily by defining 
the content, developing the scenarios and providing financing) and in marketing these productions These 
publishers are generally not apf ation developers themselves, but work in close co-operation with 
application developers. 

IDMedia inc., which is 100% owned by Gestion Micro-Intel, produces and markets multimedia 
applications in the area of business communications In co-operation with the client, IDMedia conducts a 
needs analysis and tailors the development of materials on its system, linking them with communication 
product orientation and with market studies Among other initiatives, IDMedia has been responsible for 
producing a CD-ROM to promote new long-haul products for Air France and a CD Extra (an optical disk 
with an audio portion and a multimedia portion) used by the I Musici Chamber Orchestra in IvIontreal for 
international advertising purposes 

Perfectimm inc , of which Gestion Micro-Intel holds 50% of the shares, specializes in a market niche 
which, to say the least, is unique. This market niche deals vvith training in the technical management of 
buildings. Perfectimm Inc. provides design and performance standards, beginning with the initial concept, 
and also provides maintenance and upgrades for the packages involved Using a generic product, 
Perfectimm adapts the content for each of its clients and provides startup, training, coaching and 
followup. As an example, Perfectimm has produced "Pneumatic Thermostats" on CD-ROM, a product 
that won first prize in the Continuing Education Training products sector at the Corpuvision 1996 
conference. 
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Gestion Micro-Intel holds 50% of shares in two other publishing firms One of these publishers is SSB 
Multimedia which, starting with a library of titles in the fields of health, safety and beauty, produces 
multimedia CD-ROMs for entertainment, information and training purposes, and markets these devices to 
the public, to professionals and to specialists Musée Média, by contrast, concentrates on the 
development and marketing of interactive multimedia software in the areas of museum management, arts 
and culture. This organization targets its products primarily at museums and cultural showings intended 
for the general public MuséeMédia takes charge of the development of interactive multimedia products, 
based on existing content 

Micro-Intel corporate diagram 

3.2 A Short History 
Micro-Intel was founded by Jacques Bodier and Gilbert Paquette, two professors at the Télé- Universe 
At that time, their primary motivation was ro innovate in the area of computer instruction Two projects 
emerged from this association LOUPE (Logiciels-Outils Utilisés Pour l'Enseignement) and GOLA 
(Groupe de recherche sur les Outils Intelligents pour l'Apprentissage) In 1987, they held a meeting with 
the team that set up Nadeau, Longpré et Bergeron Informatique inc (NLB) This period, which they 
called the "university research" phase, extended from 1987 to 1990, when the PRISME programming 
language took shape During this phase, they developed training software using spreadsheets, databases 
and hypermedia enviornments These products were among the first of their kind to be marketed for use 
in Quebec schools 

Around the beginning of the 1990s, the business moved into its "applications development and research" 
phase To a great extent, this transition was hastened by the results of the training program offered by 
Innocentre (an incubator for businesses in the technology sector) A management committee was then 
struck and four new people were hired 

Gilbert Paquette, a former P Q cabinet minister with the René Lévesque administration, was president at 
that time. His vision was based on research and development in the field of systems expertise, 
knowledge-based systems and artificial intelligence. The other partners, by contrast, saw the potential for 
products that could be developed for various specialized client groups, and for the general public. Ideas 
about the future of the company took place in the management committee and Renaud Nadeau and Serge 
Carrier both agreed to put forward Carrier's name as a candidate for the presidency This resulted the 
Carrier-Nadeau team taking charge by occupying the positions of President and Vice President, 
respectively, since 1991. Mr.  Carrier concentrates on relations with external interests, and represents the 
business with various partners involved in many areas of expertise Mr Nadeau conducts follow-up 
operations with internal management He has assumed leadership in the areas of production activities, 
technological development and human resources management It should be noted that the legal entity of 
Gestion Micro-Intel was established during this same period. 

This was a seminal period as growth was consistent from that time (see the table above) The personnel 
base grew from fewer than ten employees (1990-91) to more than sixty (1996) This period also saw the 
implementation of a well-thought-out management model This management model may be summarized 
as controlling production and the development tools (explaining the emphasis placed on PRISME); 
encouraging savings and recovering the software elements of production (to justify the idea of collecting 
titles), and finally, in projecting low sales figures (in the neighbourhood of 3,000 to 4,000 copies) that still 
covered production and development costs 
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This comprises a short history of the major events within the Micro-Intel corporation from 1990 to 1996 

1996, Some Solutions are Expected 

1991 plunged the business into an intense phase of applications development The phase was also marked 
by a widespread feeling of urgency among members of the management which was prompted by the issue 
of marketing. .‘s Georges Riquier, a consultant for Innocentre and a member of the Executive 
Committee, put it, "Micro-Intel's strength was in its products, while its major weakness was in the area of 
marketing." 

One concrete solution for resolving this shortcoming was the purchase of C.R.A.P.O., which was already 
distributing Micro-Intel products. According to Serge Carrier, this transaction was initially designed to 
meet short-term goals. The business was desperately searching for a way to position its future products in 
the school system. However, it found that the Alliance des Professeurs de Montreal, which had set up 
C.R.A.P.O., wanted to divest itself of the company. The products in t. C.R.A.P O. catalog were 
developed in the IBM-compatible enviroment while Micro-Intel was developing products in a Macintosh 
environment. Purchasing C.R.A.P.O. resolved a number of problems. C.R.A.P.O., which became a 
division of Gestion Micro-Intel in 1993, distributed the products of other company entities and even 
those from external developers. Its catalog offers more than 200 titles. In 1995, an effort was made to set 
up closer contacts with some other distributors, in particular Mondia and Modulo in the book sector, and 
the firms of Auba, Periodica and DI in educational software. The idea was to create a group, which could 
become a dynamic force in this new territory. It was also desirable to negotiate certain forms of 
investment vvith big firms like Quebecor, Groupe Transcontinental and others. For various reasons, these 
discussions did not produce concrete results. Quebecor (through Quebecor Multimedia) then acquired 
Logiciels Auba and DIL and, about this same time, Transcontinental took over Periodica. 

As a result, the temporary character of the C.R.A P  O. acquisition took on a whole new meaning In May 
1996, Micro-Intel delegated the distribution of its products for all of Canada to Quebecor DIL 
Multimedia while Micro-Intel . ncintinued to set up direct links with foreign partners 

The shortcoming of under-capitalization was also solved in May 1996. After more than a year of 
preliminary negotiations and discussions, Quebecor Multimedia (a subsidiary of Quebecor) and 
Investissement Desjardin (a subsidiary of Mouvement Desjardins) became shareholders, holding 25% and 
15% of the capital in Gestion Micro-Intel, respectively. As a result, the business could count on fresh 
sources of funding which, according to Serge Carrier, had been severely lacking since the business was 
first created. 

But even keeping this lack of liquidity in mind, the Micro-Intel managers have not been disposed to give 
up control of the business. They have held discussions about a number of opportunities for association 
with various potential partners. According to Renaud Nadeau, Quebecor was the "chosen" candidate, 
owing to its financial and distribution capabilities. With this support, the business would now be in a 
position to work at full capacity to produce multimedia titles for local and international markets. 
Moreover, the business had the potential to blend into a vast network with multiple ramifications -- a 
network which Quebecor controls. 

Comments/Suggestions/Questions about this document.  
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4. Best Practices 
In this chapter, we attempt to demonstrate the ways in which best practices have made a particular 
contribution to Micro-Inters development These practices are based on stated goals for progress and 
development Best practices have been employed in human resource management, in the innovation and 
the mastery of new technologies and in developing partnerships to produce new product content 

4.1 Human Resource Management 
Micro-Intel and its subsidiaries now employ about 60 professionals in various disciplines working on 
projects at the leading edge of new information technologies Whether these individuals are computer 
specialists, scenarists, designers, graphic designers or project managers, all of them are eager to exercise 
more responsibility and take more initiative Autonomy is the watchword For the majority of the staff, 
the "9 to 5" mentality simply does not exist in their workplace 

A High Level of Education 

Micro-Intel etnployees demonstrate a greater thirst to learn and to discover than one expects to encounter 
in the general population This is not surprising, more than half of the staff have completed a bachelor's 
degree and almost 25 have a master's degree Seven staff members hold a doctorate This advanced level 
of education allows the business to enjoy access to the latest innovations or practices in their areas of 
expertise, without implementing older, system-based technologies 

This high level of education is generally uncommon in the emerging multimedia industry. Other 
businesses frequently base their expertise on the business acumen of their executives, coupled with the 
leading-edge technical capabilities of other employees These employees receive their training primarily 
from programming, or from manipulating production software in multimedia presentations, or in the field 
of computer graphics. 

A closer look at the disciplines in which Micro-Intel employees have obtained their degrees is revealing 
Of the 30 people with 60-odd university diplomas obtained (or being pursued), 13 hold degrees in 
mathematics, 10 in informatics, seven in the fields of arts and communications, six in education, five in 
history, four in physics, biology and biophysics Other degrees were earned in philosophy, political 
science, in psychology or in library science 

The Natural Selection Process 

Curiously, the 60 staff currently working at Micro-Intel have all been chosen by Renaud Nadeau, Vice 
President The interviews are conducted intuitively, without any formal procedures Subjects other than 
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President. The interviews are conducted intuitively, without any formal procedures Subjects other than 
employment and the required slcills are often discussed Natalie Garneau, Human Resources Department 
Head, confirms that this approach tends to focus on the psycho- sociological aspects of the candidates In 
this respect, the search and selection of individuals is conducted to fit with the characteristics of the team 
that is currently in place If necessary, new skills can always be acquired later 

Ms Garneau also insists on the notion of "marginality" -- an attention to differences in expertise at the 
margins In her opinion this concept encourages a certain profile of personalities in the search for 
candidates of depth 

Micro-Intel has never used any type of public advertising (newspaper or others) to recruit members to its 
staff Candidates are usually referred to the company by associates working inside or outside of the firm, 
including some shareholders University professors make most of the referrals This method makes it 
possible to preserve a certain degree of homogeneity in the applicant profile from the start The greater 
the number of employees, the more new references originate internally 

In passing, we might emphasize the interest of a number of employees in chess and "go" -- games based 
on concentration and logic Some staff members would even qualify among the best players in Quebtx 

Working Conditions and Teamwork 

Working conditions at Micro-Intel are characterized by a high degree of freedom and autonomy With the 
exception of some employees who must be on duty at specific times during the day (reception, secretarial 
services, shipping and receiving), employees assigned to production or to other related positions decide 
their own work schedule They must spread out their 35 working hours over 5 business days in the week 
But, they may also spread their working time out over a longer period, as long as the average number of 
hours worked is 35 per week 

Overtime (44 hours and more per week) is paid at time and a half Overtime hours may also be replaced 
by paid holidays of equivalent duration, increased by 50% 

The Employee Guide given to all new recruits lists many useful details The guide explains the details of 
the business, its history, its primary products and clients, the list of nominations, prizes and distinctions 
the company has won, the organizational chart (with a listing of the names and the duties of all current 
employees), and all general policies linked to employment with Micro- Intel In essence, this guide 
functions almost like a collective agreement governing aspects such as respect for freedom, safety and 
hygiene, employee files (and employee access to these files), the workload, the probationary period, 
seniority, vacations, family leave, notice in the event of lay-off, and so forth The guide also describes the 
company's group insurance plan and a group RRSP 

A number of more or less formal policies facilitate the integration of new employees to the group The 
main one, certainly, is the existence of an employee social club This club organizes various activities, 
including regular "5 to 7" sessions 

There is no company newsletter at Micro-Intel but an internal billboard and an electronic mail system are 
being developed Information on the company is disseminated by Nathalie Garneau of Human Resources 
In a wider sense, Ms Garneau conveys the business culture -- a culture which appears to be based on 
co-operation and not on competition. In this spirit, a new employee may learn  a lot about the business 
simply by looking around. According to programmer Perry Lake, if an employee does not fit in or has 
difficulties getting integrated, the other employees generally take charge of the issue before management 
does. 
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An Exceptional Degree of Loyalty 

Various conversations with management and some employees, reveal that Micro-Intel enjoys an 
exceptional degree of loyalty from its .taff. This factor is quite rare in the fast-moving technology and 
communications sectors In its more than six years of intense development, as the company grew from 
five to 60 employees, only five to six people have left, usually because they were simply passing through 
or because they could not refuse "one-of-a-kind" offers from other organizations. In the same period, 
only one person had to leave at the request of management 

The employees interviewed as part of this case study all demonstrate a marked degree of attachment for 
the business. For exarnple, Marie-Claude Brouillet, a computer graphics designer who has been with 
Micro-Intel since December 1993, attests to her strong feeling of belonging, mentioning agreeable 
working conditions, despite the rapid growth of the business and the sometimes stressful situations 
connected with multimedia production 

Perry Lake, an applications programmer with Micro-Intel for almost three years, explains that this loyalty 
is due to the fact that the employees are wt,Il chosen and they enjoy a high degree of independence In his 
opinion, these are people who can manage themselves. He, personally, has no feeling that he is under 
surveillance, or that he is being threatened by managy ment 

This relative degree of stability among the staff seems to result from an apparent absence of hierarchy, 
among other reasons. Never, for example, do you see the names of the various members of management 
posted on the doors of the various offices. Nothing in the way that people dress would prompt anyone to 
distinguish an executive or an associate from somebody who is not In the production process, each 
employee has well-defined tasks and work as a member of a small unit. This procedure apparently makes 
it possible to eliminate the support and intervention levels of a hierarchy. In sum, it appears that a great 
deal of importance is placed on the informal organization of Micro-Intel 

Generally speaking, human resource management is based on four principles According to Ms Garneau 
these principles are to: seduce, communicate, persuade and satisfy. Employees are not constrained 
Everything appears to be operate smoothly with the goal to preserve and to increase this strength of the 
business, its human resources 

4.2 linnovation and Mastery of New Technologies 

PRISME, A Tool in Constant Evolution 

The de,,elopment staff owns the PRISME programming system -- a one-of-a-kind program. It combines 
the four most frequently-used methods of progranuning in the development of artificial intelligence 
applications. Its integrated applications include procedural progranuning (C++), fiinctional programming 
(LISP), logical programming (PROLOG) and object progranuninr (SMALLTALK). As is the case with 
SOFTIMAGE, M3I and others, Micro-Intel and NLB (Nadeau, Longpré et Bergeron) PRISME can 
claim to be the product of a Quebec elite that has developed a technology, which is entirely Quebecers. It 
is recognized by many partners and clients, and is now being exported. 

Renaud Nadeau, Vice President of Micro-Intel, is the primary developer of the PRISME programming 
system. In his opinion, the character of technological innovation associated with this system is especially 
valuable from the management standpoint. In a systematic and well- documented way, it allows the code 
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valuable from the management standpoint. In a systematic and well- documented way, it allows the code 
and the computer shells, which have been developed for various applications, to be re-used. PRISME 
makes it possible to maintain all of this information so the system can evolve. PRISME also allows for 
efficient group work, to merge the work performed by many programmers with the tracks of the changes 
that have been made 

Mr. Nadeau considers PRISME a productivity tool and illustrates this fact by stipulating that "the system 
is not designed to do programs which run fast, but rather, to write programs rapidly." This vision has 
served them well. At present, Micro-Intel may take two or three weeks to develop a logic shell in Mac 
and Windows. According to Mr .  Nadeau, this development activity can be conducted in about half the 
time required by other software packages, such as Macromedia Director .  

Because Micro-Intel uses PRISME they must turn down projects where clients want to make changes 
themselves. Micro-Intel does provide computer-assisted instruction. Mr. Nadeau emphasizes that only 15 
of the company's 60 employees are computer specialists. In his opinion, access to the production tools 
used to create multimedia production software does not necessarily make people good producers, just as 
word processing tools do not necessarily make good writers 

Hybrid and Multimedia Products 

Since 1991-92, Micro-Intel has undertaken a sustained effort at production, and has created almost a 
hundred products in the Macintosh environment Since 1994, the corporation has devoted considerable 
effort to developing a Windows version of its production tools (including PRISME), and to transferring 
applications into the Windows environment This change has been made to increase product sales to 
consumers using Windows. 

In the past few years, Micro-Intel has made for itself by creating multimedia applications of all types For 
Renaud Nadeau, multimedia is basically dependent on software Informatics constitutes the skeleton of 
the application and creates the movement  and  e "thought" for the program In his opinion, when 
computer science is coupled with multimedia, it is an endless process, there is always something more 
that can be developed Over the short term, the possibilities resulting from the marriage between the 
capabilities of the compact optical disks and on-line networks are numerous 

4.3 Producing the Content in the Partnership Mode 
At Micro-Intel it is common to enter into an association with partners who have recognized expertise in 
the content or in a particular activity related to its products. This allows the company to save on the 
design, acquisition of content and product validation phases. In this manner, it can also identify natural 
routes to reach target client groups. 

This niche-based approach even affects the organization of the group, where an effort has been made to 
create specialized publishers for areas as diverse as the technical management of buildings, health, safety, 
beauty, or museum management, arts and culture. 

As far as Micro-Intel's positioning as a leader in the production of multimedia information and training 
titles is conce rned, this approach also has the merits of reassuring future partners They can show their 
examples of solid accomplishments in an area of expertise familiar to the partner. 

Three Co on Project 
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Three Common Pro,iects 

Guy de Vadeboncoeur, conservator-in-chief of the David M. Stewart Museum in Montreal, is now 
working on his third project in partnership with Micro-Intel. In the early 1990s, the Museum wanted to 
produce a kiosk as part of an exposition as part of the 350th anniversary of the founding of Montreal. It 
was the very first time the Museum had any recourse to interactive media tools. The idea of a commercial 
application, which later became the Voyages of Jacques Cartier Exposition, emerged only after the 
mandate had been granted. In view of the extent and the innovative nature of the work, the parties agreed 
that it was better to develop the concept outside of the museum to make it profitable. A co-production 
agreement allowed royalties to be paid to the institution on the sale of titles. 

The second experiment of this type took the process one step farther. Four people were involved in 
imag,ining what developments would take place. The result was ?Au temps des ballons', a CD- ROM 
exploring the universe of dirigible balloons and similar aircraft. In addition to the David M. Stewart 
Museum and Micro-Intel, the Aviation Museum in Ottawa and the Musée de l'air franéais of Paris added 
their expertise. This time, however, the operation did not proceed as smoothly. The French partner 
removed its financing in the middle of the project. For Mr. Vadeboncoeur, this unforeseen setback made 
it necessary to test the solidity of the production worid at Micro- Intel. The company remains confident 
that it will recover its investment in three years. 

He notes, as well, that the relationship was a different one the second time around. A better knowledge of 
the teams worked to bring about a more fruitful worlcing climate. But the partnership demanded some 
effort on the part of the client For each of the projects, at least one person from the Museum provided 
followup the entire time the process was underway. For the client, the approach was worth it as a 
long-term investment. 

The client who is plunged into the very heart of the project gets a better idea of the workings of 
production. Mr. Vadeboncoeur felt comfortable with each stage of production. Within these established 
limits, Micro-Intel will take any corrective action that may be necessary. The budgeting process is also 
clear to all participants. 

In fact, the relationship between the two parties was so successful that these parties have now embarked 
on a third project. This project consists of creating a kiosk and a CD-ROM covering the subject of 
science in the Eighteenth Century. Once again, Mr. Vadeboncoeur called upon Micro-Intel, based on its 
proven expertise. The contribution of employees and collaborators who are former teachers of chemistry 
and physics proved invaluable in this instance. 

Micro-Intel has also made its mark in the area of educational software. It is interesting to learn a little 
more about partnerships in this sector. 

Solange Mayer-Catafard is the project team leader with the Quebec Ministry of Education. In this 
capacity, she and other members of her team are responsible for defining the needs of the school system, 
issuing calls for proposals, providing followup during production and during the implementation of 
products in classrooms. In this role, Ms. Mayer-Catafard works with various enterprises involved in 
software production. 

In the case of Micro-Intel, she has worked with the company as it grew, and has felt the effects of this 
growth as production teams have been overworked and growing pains experienced. But dialog was 
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always possible; when concerns were expressed, Micro-Intel proved to be very receptive in taking the 
necessary corrective action. 

Ms. Mayer-Catafard retains an overall excellent impression of Micro-Intel. She considers the team a 
young and dynamic one. This is a plus, compared to other producers whose relationship with their clients 
is more apt to be based on formal interactions. Many of the people at Micro- Intel come from the 
teaching profession and show a real interest in the subjects covered during the projects. She hopes they 
retain this open attitude and the emphasis on quality that encourages clients to come back. 

The Process from Inside Micro-Intel 

With testimonials like these, it is readily apparent that partnerships have served Micro-Intel well. But 
what about the internal workings at the company? How can a business, which has to juggle varying 
subjects, teaching styles and changing technologies, set up procedures that help it stay on course? 
Especially when the client-partner is involved from start to finish. 

Annick Hernandez, a shareholder who has been with Micro-Intel since 1987, is project team leader, 
assisting the designer in production activities and assuming responsibility for production management 
She also is responsible for assigning resources for all projects. As the administrative " godmother" for 
almost 25 people Ms. Hernandez is very well acquainted with the work the partners are conducting. 

She confirms that the form of partnership developed by Micro-Intel means the client brings the content 
and the expertise necessary to make the partnership work. The multimedia producer essentially takes 
responsibility for putting the content into shape. This process usually calls for a great deal of discussion 
when the time comes to design the concept, and when the product mock- up is being approved. 

"Responding to client needs is of the utmost importance," Ms. Hernandez indicates. "But we still have to 
get the client from the linear world into the interactive universe." Consequently, a great deal of education 
is associated with the shared design phase In fact, this phase becomes a crucial step for establishing a 
relationship based on confidence. "If this does not happen, then the project cannot work," pffirms Ms. 
Hernandez. It is a process which cannot be carried out in advance. It involves holding at  let  five 
meetings with the partner before production starts. 

Getting the client this deeply involved implies a certain amount of risk for the smooth operation of a 
project. Especially in cases where there are a number of players on the client's team. It is therefore 
important to identify a responsible spokesperson on each side. 

Micro-Intel does not see its role as simply one of the supplier in a partnership relationship. However, the 
client should not be seen just as a source of financing. "The desire to create links and to work as a team in 
a relationship based on sharing and confidence makes for a situation where the client will come back," 
states Ms. Hernandez. "When you get right down to it, the project becomes something produced by both 
parties." 

To put a philosophy like this into practice requires the means to do so. At Micro-Intel, this has not 
always been the case. But now, the business has the necessary resources to face the increased 
responsibilities a process like this demands. 

Comments/Suggestions/Questions about this document.  
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Micro-Intel was ten years old in 1996. At its start, a small group of individuals envisioned the immense 
possibilities that technology brought to the fundamental need to learn. More than a hundred projects later 
with the good will of its employees and bouyed by awards for its success, the business is ready to take on 
the next big challenges posed by the new information economy. 

At the beginning, research and development in a laboratory made it possible to confirm the possibilities 
computer science brought to education and information. Increasingly powerful hardware and software 
tools have given life to prototypes with rich and varied content. 

Yet the time comes when choices have to be made between pursuing discovery and education for its own 
sake, and taking advantage of the business opportunities that are Icnocking at the door. In 1991, the team 
of Nadeau-Carrier, and ten professionals went on to conquer a new digital world where interactivity and 
multimedia offer new fields to conquer. This application development phase heralds the arrival of 
products that show great promise of things to come. CD-ROMs such as The Voyages of Jacques Cartier 
and The Marie-Victorin Herb Garden are already considered clssics of their lcind in Quebec. 

Today, the business is driven to maximize the competitive advantages it has developed over the years. 
Within its niche, Micro-Intel the must obtain the widest possible market for its products. The business has 
the technical expertise, the human resources and the organization to make it happen. It remains to be seen 
whether the company can attract the capital and the political support to do so at the opportune time. 

Micro-Intel has developed by adopting and by building on the practices which now serve as examples to 
other firms. 

The respect for individuals, respect for their special talents and their intelligence represents a source of 
motivation. People want to work at Micro-Intel, and to continue to work there. Each employee feels 
loyalty to the group. Direct and forceful intervention by senior management is practically non-existent. In 
a sector where raiding businesses frequently becomes the only source of competent labour, employee 
loyalty to Micro-Intel gives it a distinct advantage over its competitors. 

The risk involved in pushing a tool such as PRISME to its limits proves that technology and computer 
science are tools whose primary purpose is to perform, and to do so economically. Despite what external 
observers may think, the organized, consistent and well-documented development of a proprietary 
programming language now appears, more than ever, to pay dividends. Allies such as Quebecor 
Multimedia and Investissements Desjardins have recognized this strength. 

The close degree of co-operation developed among some partners also attests to Micro-Intel capability to 
work on specific features that get results. Rather than wait for orders to come in, the business has shared 
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the tasks and the spin-offs associated with a project. In a production context where novelty and 
complexity are important, these "client-partners" find it in their best interests to be closely associated with 
the process. The example of the David M. Stewart Museum is eloquent in this regard. Three projects 
later, the two parties still retain a strong desire to share their knowledge and their expertise for the 
greater satisfaction of the public. 

However, at the heart of these practices are found some questions to be posed for the future. Can a 
proprietary language, no matter how powerful it might be, compete with authoring software, such as 
Macromedia Director, which has become an industry standard? Can the loyalty and sense of belonging of 
Micro-Intel's employees last as long as the collegial character of the business is preserved? What will it be 
like when the company grows to 100 or 200 employees? If the company continues its production by 
partnership, is there a risk that things might start to go badly when dealing with the demands of a number 
of organizations at a time, especially when some of these organizations operate in foreign countries? 

Micro-Intel must continue to face the day-to-day challenges, uncertainties and risks of business. But, the 
collaboration with Quebecor DIL Multimedia for distribution, Quebecor Multimedia and Investissement 
Desjardins for capital and the networks of contacts they offer, will be decisive for the immediate future of 
the business. To help stay the course, the ( mpany's Board of Directors decided in May 1996 to recruit 
Ms. Monique Lefebvre, President and Chief Executive Officer of the Centre de recherche en informatique 
de Montreal (CRIM). She arrived at Micro-Intel in September 1996 to carry out the same duties she 
performed at CRIM, freeing Serge Carrier to pursue business development and Renaud Nadeau to 
concentrate on technological development. Can the Nadeau-Carrier duo, which gave the business the 
personality it enjoys today, retain its identity as a trio directed by an outsider? 

Whatever the case, it appears that the business is destined to become the first true multimedia success 
story in Quebec. Among the total number of products that Micro-Intel has brought to market or is getting 
ready to launch in the upcoming months, at least one or two titles are bound to be big winners in the 
international marketplace. It's too soon to tell what the future holds, but if Micro-Intel, as described in 
this study, remains true to its deepest values, the prospects are bright 
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Introducing the Shareholders: 

The Principals 

Serge Carrier, Chief Executive Officer for the company, taught at the College St-Jean-Vianney for 
eleven years before joining the Groupe Micro-Intel on a full-time basis. Since 1984, he has published 
about thirty articles on the educational applications of computers, and has helped create seven training 
software programs, of which three are hypermedia software. He has also successfully created a number of 
projects using LOUTI/PRISME. 

Renaud Nadeau, Vice President of the company, has worked successively at Standard Brands, 
Hydro-Quebec and Logo Computer Systems, where he developed a number of programming languages, 
including Apple Logo 11, while assuming the duties of head of computer development. At Micro-Intel, he 
is the primary developer of the PRISME programming system, and he has co- ordinated computer 
development with LOUTI. The software nrograms he has created are known world-wide. He is also an 
accomplished chess and go player. 

Martin Longpré has developed the accounting system for the company, while playing a leading role in 
the financial management and administrative management sectors. Before joining the ranks at Micro-Intel, 
he worked with the Mouvement Desjardins, at Logo Computer Systems and with the Groupe DMR. 
Since 1988, he has contributed to the development of the PRISME programming system and to the 
LOUTI design workshop. He is now in charge of developing a number of projects on the Macintosh 
operating system. 

Anne Bergeron has created an object-oriented Logo animation system, before playing a major role in 
designing the PRISME programming system and in the LOUTI design workshop. She has created Mimi 
software and is a professor at the UQAM. She has published about ten scientific articles on applied 
intelligence in education. 

Jacques : ordier is a professor at Télé-université, where he has created a number of distance- education 
courses, including one on hypermedia At Micro-Intel, he has provided educational co- ordination for the 
LOUPE project and for the "Probabilities Laboratory" project. 

Charles Camirand taught at the secondary and community college levels for about ten years before 
joining the ranks of Micro-Intel in 1987 as an educational designer. For the past SIX years, he has written 
about twenty articles in various magazines and has spoken at a similar mirriber of conferences. He has 
also taught 17 training courses and given training sessions dealing with the subject of computers in 
education. He has created a number of teaching software packages, including Balistique, Lentilles, 
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Miroirs and the Systéme solaire He won prizes in the AQUOPS- APPLE contests in 1989 and 1990 

Annick Hernandez has worked as a systems analyst since 1983 First, at Logo Computer Systems 
(LCSI), she created the LOGOLEARNER and LOGO WRITER interpreters on IBM- PC's Then, she 
created the "artificial intelligence" course software on IBM in Prolog and on Macintosh in PRISME for 
Télé-université She has been with Micro-Intel since 1987, and has created a system based on nutrition 
knowledge, in addition to developing a number of LOUTI design workshop modules 

Claude Villeneuve holds a doctorate in envirc nmental studies, and is a recognized expert on major 
questions dealing with environmental issues. He has a distinguished service record, especially as a 
consultant with major organizations such as UNESCO and with the United Nations Development 
Program (UNDP) in Haiti. He has been a participant at the Consultation Table in the Public Debate 
concerning Energy in Quebec and acted as a delegate to the commissioner for the office of public 
hearings regarding the environment in Quebec (BAPE). At the European Institute for Consultation in the 
Environment in Strasbourg, France (éco-conseil), Mr. Villeneuve has assumed the functions of trainer and 
manager, respectively, and currently performs the functions of master of the "Global Environmental 
Problem Situations" and "Sustainable Development" modules. Mr Villeneuve is also the author of ahnost 
a hundred research reports, impact studies, scientific publications, popular scientific works, and other 
materials of this type At Micro-Intel, he is responsible for environmental issues. 

Frédéric Amyot works as a multimedia designer He has been with the Groupe Micro-Intel since 1989, 
and has created most of the company's new multimedia software packages His training in graphic design 
and his computer experience have enabled him to define and to produce high- quality, extremely 
user-fnendly graphic interfaces which include the newest and latest multimedia technological features 

Alain Marcotte is a mathematician and a computer scientist who enjoys a wide degree of experience in 
system modelling His ten years' experience with Pratt & Whitney Canada, especially in the area of 
systems and process simulation, have been invaluable in developing technology within the company 

Mario Carriére has worked as a systems analyst qince 1983 First at Logo Computer Systems (LCSI), 
he created the LOGO WRITER interpreters on Apple Subsequently, at the Centre APO QUEBEC, he 
has assisted the Chief Executive Officer in the task of supervisin3 computer products He has been at 
Micro-Intel since 1992, where he is in charge of developing a number of projects on Windows and DOS 
operating systems 

Guillaume Cartier has 14 years' experience in computers A conference delegate with S.T A.0 S. 88 in 
Bordeaux in France, Guillaume Cartier is an award-winning computer scientist who enjoys a great deal of 
experience in major-league projects. During his work with the Computer Science Department at UQAM, 
he created a symbolic mathematics software program. Development of this software program was spread 
out over an 8-year period, and is now used by researchers at many universities throughout the world 

Yves Poissant works as a multimedia designer . He has been with NLB since 1992, where he has created 
the scenarios for the company's new multimedia software His training in graphic design and his computer 
experience have enabled him to define and to produce high-quality, extremely user-friendly graphic 
interfaces which include the newest and latest multimedia technological features 

ouman Zolfaghari holds a doctorate in mathematics He works as a researcher in the R&D 
Department at Micro-Intel. He is one of the designers at the heart of the VISUAL PRISME development 
system. Among other things, he has worked with the orientation-object layer with persistence, and with 
the graphic editor for windows and system objects As• a researcher in mathematical logic and in the area 
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Neuromuscular Disorders Collection 
Inflammatory Myopathies (1996) 
Muscular Dystrophies (1996)  

GREMI (Groupe de recherche en enseignment médical 
informatisé) 

PoliceScop (1996) CCDMD 

Learning How to Use a Computer (bilingual) 
1995 

National Bank of Canada 

Family Budget (1994) Urba 2000  (France) 
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of cognitive science, Mr. Zolfaghari is the author of a number of articles and research reports on subjects 
such as modal logic and semantics of natural languages 

Bruno Légaré holds a master's degree in psychology, on the subject of computerizing a personality test 
He has been at work in the field of computer science for more than ten years He has acquired a wide 
degree of competence in the area of computer solutions, and has held a number of positions as a sales 
representative and a sales manager before joining the ranks of Micro-Intel as the Vice President of 
Marketing and Sales Also acting as a producer in the area of national and international projects, his 
experience in the area of technological applications and his knowledge of the micro-computer market are 
a precious asset for Micro-Intel 

Main products* and clients (*concluded or in progress) 

Training Products 	Clients or partners 

Anatoiny of Nerves and Muscles -1996 	GREMI 

ISO 9000 (bilingual) (1996)   Sofidea, Consortium  

Mystery at the Plant (bilingual) (1996) 	JCentraie  des Syndicats Démocratiques (CSD)  

CREIVIE Mathematics (1996) 	ICREME  

Technical Management of Buildings 
(bilingual) 
- Building Electricity (1997) 
- Digital Regulation (1997) Perfectimm 
- Fundamental Concepts of Heating (1997) 
- Fundamental Concepts of Ventilation (1996) 
- Pneumatic Thermostats (1996) 
- Refrigeration in Air Conditioning (1995) 

SERA 1, II, III (1992-95) Canadian Banking Institute 

SIRIUS border (bilingual) MediaLinx 

1 Multimedia  Training (1994) IChalifour, Marcotte et associés (CMA) 

I Port  Management (1994) École des hautes études  commerciales (MEC) I  
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lEmployment and Immigration Canada 

IIRSST and Camco 

I Employment and Immigration Canada 

The Voyages of Jacques Cartier (bilingual) 
(1992)  

David M. Stewart Museum 

Education Clients or Partners 

David M. Stewart Museum 
National Aviation Museum 
Musée de l'Air et de l'espace (France) 

Au temps des ballons (1995) 

Cinémathèque québécoise and Québec Ministry of 
Industry, Trade, Science and Technology  

Cent ans de projections lumineuses (1996) 

Museology Clients or Partners 

The Great Canadian Adventure (bilingual) 
(1996)  

MuséeMedia and Canadian Studies 

Musée du Séminaire de Sherbrooke and Québec 
Ministry of Industiy, Trade, Science and Technology 

Le Quebec au naturcl (1996) 

Bell Border - New telephone services 
(bilingual) 1995  

Bell Quebec 

Business communication Clients or partners 

Mystère en archéologie (1995) Pointe-à-Caillière Museum (Montréal) 

Publisher of electronic magazines (1995) Museum of Civilization 

Escale à Deschambault 1995 I Aluminerie Lauralco and Gendreau Communications 

The elections on page 1 of the Devoir (1995) 1 'David M. Stewart Museum and Le Devoir 

iFamily Treasures Museum of Civilization 

Musici (1995) The I Musici de Montréal Orchestra 

kir France (1995)  

iMinitour (1995) 	 1 
Air France 

Factotek 

Iflydro-Quebec IHydro Border (bilingual)  1994 

TV5 Promotion (1996) La chaîne internationale TV5 
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1Selection Panel (bilingual) -1993 

'Job Safety (1992) 

lEmployment Planning (bilingual) 1991 
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Anatomie et physiologie de l'oeil (1997) 	Université de Montréal (Department of Veterinary 
	 Medicine)  

Ecosphère Collection (bilingual) 	, 	Ministry of Postsecondary Education (Quebec) and the I.  St. Lawrence Estuary (1995) Amies de la Terre de l'Estrie 
[ - Biomes and Natural Cycles (1995)  

Ecoenquête 	 ENJEU and the Ministry of Postsecondary Education 
	(Québec)  

En quête 	 Quebec Ministry of Education Ministry of 
	Communica,ions (Canada)  

Fenêtre sur l'Histoire (1995) 	IQuebec Ministry of Education  

Ministry of Education 
Leonardo (bilingual) (1994) 
	 Ministry of Postsecondary Education and Science  

Ministry of Postsecondary Voyage in New France 
Analyse logique de l'image (1992) 

Education (Québec) 
(bilingual)(1992) 

	Quebec Ministry of Education  

Information 	 Clients or Partners 

Sketch of a Country (demo)  	ICIDA  

Vivre avec l'asthme (1996) 	 Réseau des centres (demo) d'excellence en santé 
,respiratoire  

Biosphere (bilingual)(1995) 	 Ministry of the Environment (Canada) 
21 interactive tellers 	City of Montreal  

Smile and UKAT   	CRIM  

Edutainment 	 Clients or Partners 

Pirtates (bilingual) (1996) 	ILM.M.E. Interactive 
...-  

Mission Orient (bilingual) -1996 	j  E.M.M.E. Interactive  

Télé-Dollars 1 and 2 (1994-95) 	Loto-Quebec  

Videoway Games Software (1993-96) 	Videoway Multimedia  

The Marie-Victorin Herb Garden (bilingual) 	Les Amis du jardin botanique and Université de 
(1992) 	Montréal  

CD Extra 	 Hlients or Partners 

Époques et musique (1996-97) (series of 3 	Analekta 
CD's extra) 
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Nominations, Prizes and Distinctions 

1996 The Corpovision "Multimedia" Grand Prize 
for I Musici 

1996 Corpovision Gold (arts, cultur and tourism category) 
for I Musici 

1996 Corpovision Silver (environrnent and community services category) 
for Escale à Deschambault 

1995 Pixel d'Or (education and training category) 
for Réfrigeration 

1995 Pixel d'Argent (corporate business category) 
for Mystère en Archéologie 

1995 Pixel d'Or Finalist (sales and marketing category) 
for Minitour 

1995 Pixel d'Or Finalist (education and training category) 
for L'estuaire du St-Laurent 

1995 Pixel d'Or Finalist (corporate business category) 
for Escale à Deschambault 

1995 Mobius Prize Finalist - Paris 
for Mystère en Archéologie 

1995 CD-ROM d'Or (best textbook or professional training publication) at the International Multimedia 
Market (MIM) 
for L'estuaire du St-Laurent 

1994 Mobius Prize Finalist - Paris 
for L'Herbier Marie-Victorin 

1994 Corpovision d'Or (multimedia training) 
for Initiation à la bureautique 

1994 Corpovision d'Argent (information multimedia) 
for Hydro-Borne 

1993 "Innovation" Prize - Salon des nouvelles technologies de diffusion culturelles et scientifiques - 
Quebec International Scientific Film Festival 
for L'Herbier Marie-Victorin 
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1992 Ministerial Incentive Prize - Quebec Ministry of Postsecondary Education and Science 
for Analyse logique de l'image 

1991 Ministerial Incentive Prize - Quebec Ministry of Postsecondary Education and Science 
for Structure de Lewis 

1990 Minister's Prize - Quebec Ministry of Postsecondary Education and Science 
for Sonodose 
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Abstract 

This case study examines the New Brunswick Telephone Company's (NBTel) experience in using New 
Media Learning Materials (NMLM's) To provide background on the decision making process and insight 
into the experience with NMLM, individuals responsible for managing the training process and/or 
procuring trair. .g for specific needs were interviewed The results of this information gathering are 
contained in this case study as follows 

o A Brief Description of NBTel 
• Training Challenges Faced by NBTel and its Industry 
• The Decision Making Process 
o NBTel's Experience with NMLM 
• The Quality of NBTel's NMLM Experience 
• Factors Affecting Acceptance Levels of NMLM's 

Indication of individual perceptions and experience with NMLM was gathered by sending a questionnaire 
to all NBTel employees who were recorded as using NMLM's in calendar year 1995 Approximately 43% 
(84) of these were returned. The occupational breakdown of respondents was as follows .  

Supervisors: 2.4% 
Management Specialists: 21.7% 
Non-Management Technicians: 42.2% 
Managers: 6.0% 
Non-Management Clerical: 26.5% 
Non-Management Other: 1.2% 
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A Brief Description of N 

NBTel is New Brunswick's largest supplier of telecommunications services with nearly $383 million in 
total revenues and over $35 million in profits. They directly employ roughly 2,500 New Brunswickers. 

NBTel provides basic and enhanced telephone service to all New Brunswickers and they are open for 
business around the clock seven days a week. They are also New Brunswick's only full service long 
distance provider holding 93% of the market. Their main competitors in this market are Sprint Canada 
and Unitel. NBTel also provides cellular service, with coverage for 95% of the population and controlling 
72% of the market. CanTel is their major competitor for provision of cellular service 

Finally, NBTel provides a variety of interactive services to New Brunswick homes and businesses as well 
as outside the province. NBTel Interactive, with 132% growth in processed minutes, is the largest and 
fastest growing voice-services integrator in Canada. Their CallMall program is now available in five new 
markets. 

NBTel's mission statement rccognizes the importance of an able and motivated work force in maintaining 
their competitive advantage: 

"The purpose of our business is to provide communications and information management 
solutions to the expressed satisfaction of our customers, creating maximum shareholder 
value, and to accomplish this in a cost effective manner while challenging and rewarding 
employees." 

This recognition is shown by the continous investment in training and development using a variety of 
methods as each situation warrants. 
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Training Challenges Faced by NBTei and Its Industry 

The information super-highway is rapidly changing the way we live, work, learn and play. This opens up 
many opportunities as well as challenges for a telecommunications provider like NBTel NBTel is no 
longer the only game in town. With the deregulation of long distance carriers and the lines beginning to 
blur between telecommunication providers, NBTel has many new competitors 

In order to capitalize on opportunities and meet challenges, NBTel must be on the leading edge of 
technology. This includes constantly developing new technology and utilizing the latest tools available. 
Given the breakneck pace at which this technology is moving, NBTel requires a workforce that is 
constantly upgrading skills and abilities. Continuous learning is not only a company philosophy but a key 
to survival and prosperity. 

Engineers, programmers and systems analysts need to use the best technology available. This includes 
such state of the art tools as computer assisted software engineering, object orientated programming and 
test drivers. These people also need training in "softer" areas such as configuration management, 
engineering control procedures, and design methodology. Managers need to be provided with timely and 
accurate information and require the tools, both intellectual and technological, to analyze that 
information. Technicians are constantly having to deal with new hardware and are expected to achieve 
new and increasingly ambitious objectives with that hardware. 

Management specialists must access and manipulate new types of information and clerks need to process 
that information. These people must be able to use the latest technology in order to help NBTel maintain 
its competitive edge. Frontline staff must be able to provide customers with first rate service. This 
requires both excellent soft skills(1) and leading edge technology. 

NBTel requires a great deal of flexibility from its personnel. Jobs and corporate structure change rapidly 
with the marketplace, NBTel personnel must be equipped with the ability to deal with these changes. 
Therefore, skills need to be transferable to a wide range of tasks. 

To remain a leader in their field, NBTel fosters an atmosphere of workplace synergy. As a result, 
emphasis is placed on soft skills. From systems analyst to executive vice president to mail room clerk, 
communication, time management and interpersonal slcills are considered essential for success at NBTel. 

In the telecommunications industry, success depends on investment in intellectual capital. If NI3Tel is 
going to remain an industry leader, their training programs must be timely, effective and economical. 
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Finally, NBTel is a major contributor to community development. With a strong belief in the power of 
information and technology, NBTel is not only concerned with the development of internal staff but also 
the enhancement of customer ability both residential and commercial. The company plays a major role in 
fosttring a learning culture aided -/ technology. 
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The Decision Making Process 

One important factor in accessing NMLM's is the current decision making process 

used by managers. For this case study, seven managers responsible for staff development were asked for 
their input on the following issues: 

e Allocation of training resources. 
e Allocation of NMLM resources. 
o Availability of NMLM resources. 
o TransferaMity of skills acquired through NMLM 
e Evaluation of NIVELM's. 
o Advantages and disadvantages of NMLM's 
o Future use of NMLM's 

Allocation of Training Resources 

The first stage of the decision making process is determining the employees' needs. Managers consult 
with each staff member at roughly six month intervals and assess training needs. This process is largely 
employee driven with as much as 80% of the input corning from the employee. Training may be required 
for the following reasons: 

e Long Term Career Path. 
o Current Job Requirements. 
• General Employee Benefit.(2) 
o Benefit of the Employee's Family. 

Training decisions are largely left to the employee with some guidance from the manager with the 
.ception of that needed for cur-rent job requirements. Management assesses the skill baseline(3) of 
.ployees and determines what their duties will be for the next one or two years. Training requirements 

9 then projected from the skills baseline. Managers estimate what these needs will cost and formulate a 
budget. While there are budgetary constraints on training, managers believe that training will pay for 
itself.  The organization's commitment to training has remained constant throughout times of fiscal 
restraint. At N13Tel, training budgets are not among the first cut. 

The Decision to Use New Media Learning Materials 
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Once training needs are identified, the medium in which to provide the training, conventional or NMLM, 
is decided. If there is a cost involved, the decision is made jointly between individual managers and their 
subordinates. The type of training required weighs heavily in the decision of delivery modes. Seven 
managers within NBTel provided information as to their reasons for recommending NMLM to their 
employees as a viable training method. 

Computer base training (CBT) is considered to be more effective for specific technical skills: Desktop 
applications, object orientated progranuning, GUI (graphical use interface) design etc. while conventional 
training is usually more appropriate for soft skills. 

NMLM's are considered to be superior to conventional training in the following areas: 

• Cost. 
• Flexibility. 
• Responsiveness. 
• Timeliness. 
• Convenience. 

NMLM's are generally cheaper than providing classroom training. However, if customized training is 
required it can be extremely expensive. Individual CBT's can cost up to $15,000 per one hour module to 
develop. Therefore, if NBTel needs to develop specific CBT's for their requirements, they must defray 
costs over a large number of people in order to be cost effective. Furthermore, it is not entirely clear if 
CBT's are a direct replacement for conventional training. 

Another positive feature of NMLM's is flexibility. In today's high pressure work environment people do 
not necessarily work traditional 9-5 days anymore. In fact NBTel provides a wide range of services seven 
days a week, twenty-four hours a day. Furthermore, modern family life stretches today's worker even 
further. Often times, both adults in a household work outside the home and in others there is a single 
head of the household. The hurly burly of modern life often makes fitting a rigid schedule of classes into a 
worker's life extremely difficult. NMLM's allow individuals to take training virtually anytime and almost 
anywhere. NBTel periodically offers employee purchase programs to update home computing systems to 
allow not only employees but their families to take advantage of their large library of NMLM. 

NMLM's are seen as extremely responsive to changes in the work environment. Conventional training is 
not always available when it is required. Let us take the example of employees moved out of a service 
truck into the office. These people need basic desktop applications training. Their fellow workers can 
provide some help, but demanding schedules make mentoring difficult. There is neither the time cr often 
the ability to train coworkers properly. The training institutions in the area may not offer the appropriate 
course for six months if at all, and our people need to be trained ASAP. At NBTel, the library of 
NMLM's help to overcome this problem. 

NMLM's are often introduced simultaneously with new technologies. For example Microsoft had 
developed CBT's for simultaneous release with Windows '95. This allows a technology orientated 
company like NBTel to keep its employees on top of leading edge technology immediately. 

NMLM's allow standardized training to take place almost anywhere. Videos can be copied and 
distributed to remote branch offices. CBT's can be accessed through networks and the Internet. This is 
key for a company with 2,500 employees spread over a large geographic area with less than ideal 
transportation systems. Whether someone works in Plaster Rock or Saint John, they can access the same 
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NMLM's. As a result they do not have to travel long distances to eceive training. At the present time, 
this advantage is somewhat limited within NBTel. The network 3 used to advertise the availability of 
courseware but the CBT must be physically shipped to the user. This results in a 'out of sight, out of 
mind' situation for potential users outside the main office building. 

Some types of training cannot be replaced through NMLM's. A course on public spealcing would bc a 
good example. Often training requires interaction with other people, this particularly applies to any soft 
slcilis training. Also, some training requires a depth that cannot be achieved through NMLM's. An 
example of this might be software development methodology, where the student may require texts, 
classroom time and hands on training. NMLM's are considered an excellent complement to -onventional 
training. 

Availability of NIVILM 

If NMLM's are deemed to be the best route for a particular training need, the mode of delivery must be 
determined. NBTel has training available in every delivery medium however, not all training is available in 
all mediums. NBTel uses the following mediums: 

• CBT's 
• CDRom's 
• Videos 
• Tapes 
• Video Conferencing 
• Interactive Video 
• Edstart 

CBT software used at NBTel is delivered through individual personal computers. It presents materh, ' 
through text, graphics and animations. There is also a level of interaction in the better CBT's as well as 
individual questions and final quizzes, the results of which can be recorded. Just about any type of 
material can be presented in CBT format, however, it is found to be more effective when teaching ,pecific 
technical skills and is task orientated and not content orientated. That is: they are useful for teaching 
"how" instead of "about". Types of training where CBT is used include WordProcessing, SQLServer, 
C++, VisualBasic, Object Orientated Programming, GUI Design and Software Maintenance. CBT's can 
be run (depending on the specific software) on even the most basic computers. 

CDRoms are s 	.o CBT's only much more powerful. Given CDRom's ability to handle more data 
faster, they offer the additional elements of audio and video and have a greater capability for interaction. 
CDRom's require reasonably up to date hardware: CDRom drive, at least a 486 DX66 microprocessor 
and at least 8 Mb of RAM. This multimedia capability allows a wide range of course material to be 
presented and CDRom's can be used for almost any type of course. However, at Ni3Tel this technology is 
not used for courses such as interpersonal relations and public speaking as these are seen as requiring 
human interaction. 

Most people are familiar with instructional tapes, both audio and video. These are usually used for softer 
skills and such things as motivational speakers. They can show various role plays and the do's and don't's 
in handling particular situations with co-workers, bosses and customers. Audio tapes are very popular 
with NBTel employees that spend a great deal of time in their cars traveling on company business. The 
tapes help keep them alert while driving and provides the opportunity to learn while traveling from one 
centre to another. 
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VideoConferenang has evolved greatly in recent years It is no longer choppy and is almost as good as 
television. It is used when an instructor is required to teach people spread over a large area. This cuts 
travel costs as employees do not have to be transported to a central meeting place Video conferencing 
can be used for a wide range of training NBTel uses it most often to allow peer groups to interact so that 
information can flow between co-workers in different cities 

One of NBTel's more unusual NMLM's is EDStart Edstart is a system developed by First Class Systems 
Corporation, located in White Rock, British Columbia This system allows the user organization to access 
a library of 200 CBT courses while the organization only pays for 

what it uses The courses are task orientated and foc-us on applications software and informatics EDStart 
consists of the three components 

e The Edstart Server, 
• The Manager Application, and 
• The Student Application 

The EdStart server manages the entire EdStart system It allows individual employees to access specific 
courses This prevents employees from accessing irrelevant courses or courses which are beyond their 
ability The server controls the "Master Meter" This controls the pay as you use feature of the EdStart 
system First Class Systems loads the server with a given arnOunt of "credits", much like one loads a 
postage meter Students download course material and the system records usage and adjusts the credits in 
the server accordingly This allows management to track who uses what courses and allows for  more  
accurate accounting and budgeting 

The management application allows the organization to customize its tr 1;,1 1ng environment by allowing 
control of the following functions 

e Registering Students 
• Producing Usage Reports 
• Distributing Course Budgets 
• Allocating Courses 

The student application has over 200 courses The student logs onto EDStart and either downloads the 
courses onto their computer or runs them directly on the EdStart server 

The student application allows the student to access information about the courses without u3ing credits 
The student application also automatically stops the meter if the EdStart Window is inactive or minimized 
as well as stopping the meter if the course is unattended for a specified time 

%Start is primarily an administration system that can be used for the same types of training as other 
CBT's 
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NBTel's Experience with NMLM 

Our first step in examining NBTel's experience with NMLM's was to find out what types of training were 
being ubed. We also wanted to fi nd out what types were used for which subjects 

The most popular NMLM mediums were video and CBT Over 64% of our respondents had used video, 
over 51% had used CBT software and over 42% had used materials which had incorporated both these 
nacdiums. Interactive vtueo's (videos where the viewer is required to perform tasks while the video is 
running) were less popular with just under 24% having used this medium 

EdStart was the least popular medium, with only four respondents (less than 5%) having used the system 
This is interesting as EdStart essentially is CBT (over 200 different courses in fact) one of the most 
popular mediums 

While we have virtually no empirical evidence to determine the problem with EdStart, allic--dotal evidence 
gives some insight. Based on the four people who had used EdStart, its quality appears to be at least on 

par with other NIVILM's. The problem is that EdStart is one of the best kept secrets within NBTel 
EdStart courses are not listed in the NBTel directory and managers seern completely unaware of them. 
Another barrier to EdStart use is that it is not installed on their network An employee has to use one of a 
limited number of dedicated machines. Finally, NBTel personnel are not convinced of the cost 
effectiveness of the program. Other NMLM's are regarded as "free" (although someone paid for them 
when they were acquired) while EdStart forcPs individual departments to use a portion of their budgets 
every time they use the program. While this allows more accurate accounting for the company overall, 
individual department managers are concerned about stretching individual budgets as far and possible If 
EdStart is to come into wide use this problem must be overcome 

Video conferencing or PicTel was also not very popular, with only 15 48% having used this medium 

Interviews with managers and statistical evidence would indicate that there are a number of reasons for 

this. Firstly, our survey indicates that a barrier to NMLM use was the availability of equipment 
According to our interviews with NBTel personnel, the logistics of setting up a teleconference are quite 

arduous. Part of this is ensuring that all participants have access to the right equipment which is often 
difficult. These logistical difficulties also include the scheduling of all participants, this takes away the 

advantage of time table flexibility that other mediums have 

Secondly, our survey indicated that one of the key advantages of NMLM's in general was the ability to 
work at one's own pace. PicTel does not offer any advantage over traditional classroom training in this 
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respect. PicTel can be used to maximum advantage when people from a wide geographical area have a 
definite need for interaction. For example a group of highly specialized engineers in the 
telecommunication industry across North America need to share ideas on a highly technical subject 
PicTel can facilitate this with significant savings in travel costs PicTel does not appear to be effective for 
more general courses such as desktop applications Computer networking can distribute CBT's which are 
more effective for these types of subjects 

Our survey found that subject areas most commonly used for CBT were general computer skills as well 
as technical subjects. CBT's are not popular for soft skills or management information systems. Videos 
were used more frequently for technical and soft skills The favourite mode for soft skills, however, 
remains the traditional teaching methods. This is probably due to the fact that most of these skills involve 
some type of interaction with people; naturally, this is difficult to simulate with technology 

When evaluating NBTel's experience with NMLM's, a pressing question was how were people being led 
to NMLM's in the first place We would suspect, based on our interviews with decision makers, that most 
users had found their own way to the new media learning materials NBTel training policies place the 
onus on employees for the planning of their training program. Our survey indicated that employees were 
more than one and a half times more likely (34 52% compared to 21 43%) to learn about NMLM courses 
through co-workers than their boss The most common means of learning about courses was through the 
NBTel learning directory (39.29%) Simply calling Human Resources 28 57% was also quite common 
Of all the conduits for information about courses, an NBTel employee is the least likely to find that 
information from their boss It appears that there is little interaction between workers and managers on 
training. This may lead to difficulty when management plans for training needs as well as causing 
difficulty in the anticipation of the company's future skills requirements This may also be a link to one of 
they key barriers we found to future NMLM use lack of information as to what is available 

Another aspect of NBTel's experience with NMLM was the motives for using NMLM's It appears that 
the concern foremost on NBTel's employees minds is keeping pace with the changing workplace The 
most common reasons for using training materials were as follows 

Needed skill for job 76 19% 
Keeping up with new technology  6310% 
Increased Mobility within the company 47 62% 
Increased Marketability 42.86% 
Cost effectiveness 38 10% 
Career Advancement 34 52% 
General Interest 25 00% 

Four out of seven of the motives behind using NMLM's are to improve a persons' mobility, both within 
and outside the company It would seem that transferability of skills is a priority with any type of training 
undertaken by these employees 

Motives that did not seem important in initiating NMLM use were as follows 

To use free time between assignments 4 76% 
It was required by my performance review 8 33% 
Inability to get away from the office for more traditional training 8 33% 
My Boss suggested it 1071% 
Material wasn't available in traditional format I. 48% 
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These results indicate that people were not forced to use this type of training but chose it freely. People 
did not take it because they felt they were being prescured by management or the unavailability of 
conventional materials. In other words, NMLM are capable of standing on their own as viable and 
desirable training systems. 

Comments/SuggestionslQuestions about this document. 
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The Quality uf NBTel's NMLM Experience 

The respondents were asked to rate the quality of their experience with NMLM's First they were asked if 
their skills had improved Over 96% had repo rted that their skills had improved somewhat  (6341%) or 
very much  (32.93%)  They were also asked to compare their overall experience to that of traditional 
training methods Almost 78% indicated that NMLM improved their skills the same as (56 79%) or more 
than  (20.99%)  traditional training methods 

The survey also asked respondents to compare NMLM to traditional methods in specific categories 
These categories included 

o Flexibility 
o Ability to meet needs 
o Ability to customize training to needs 
o Ability to increase skills in a minimum amount of time 
o Ease of use 
o Transferability 
o Affordability 
o Clarity 

NMLM were considered superior to traditional methods in flexibility, customization, time, usability and 
affordability and equal in all remaining categories NMLM seem to be strongest in the areas of 
affordability, flexibility and weakest (although still equal to traditional) in the areas of transferability and 
clarity .  
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Factors Affecting Acceptance Levels of NMLM's 

The questionnaire in appendix 1 was used to gather information on individual acceptance of NMILMs. 
Participants were asked if they would use NMLM's again, 85.51% replied that they would. This would 
indicate a high level of acceptance. Factors affecting this acceptance rate included. 

o Reduced time. 
o Ability to move to the desired section easily 
o A feeling that no one was judging them. 
o Reduced travel time. 
o Scheduling flexibility .  
o The ability to work at your own pace. 
o Cost. 
o Timeliness. (Just in Time  Factor.)  
o "Hands on" aspect 

Participants were asked a series of 15 questions regarding factors affecting their desire to use NMLM's in 
the future. They were asked to rank each factor as "Not important," "Important," and "Very important". 
All the above factors had a considerable affect on peoples' acceptance of NMLM's. However, two stood 
out as having the most influence: the ability to be self paced and the "hands on" aspect. When asked to 
rate the importance of self pacing 94.87% indicated it was either important  (3974%) or very important 
(55.13%). 

When the participants were asked to rank the importance of repeating a section if desired,  94.59%  
responded that it was either important (40.54%) or very important (54.05%) This seems to reinforce the 
indicated desire to be self paced. 

When asked to rate the importance of "hands on" training, 92.85% indicated that it was either important 
(33.33%) or very important (56.25%). This would indicate that effective NMIM's have a maximum of 
interaction. Interaction keeps the user involved and their mind active during the learning process. 
Passively listening to lectures or ploughing through a text book, by contrast, can be quite tedious. Nearly 
everyone has fallen asleep during these activities at one time or another. NIVILM's that do not have 
interaction can be tedious and boring and as a result, ineffective. Our survey results would suggest when 
purchasing CBT's and CDRom's, the level of interaction, as well as the quality, should be a key factor 
guiding purchasing decisions. 
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Of the factors mentioned above "A feeling that no-one was judging them" had the least influence on 
acceptance. However, 41.1% still cited this as either an important (28.77%) or a very important 
(12.33%) factor, indicating that it did have some bearing on their acceptance of NMLM's. 

The participants were also asked to rate the importance of 15 factors that would prevent them from using 
MN/11,M's in the future. Factors that seemed important in hindering the acceptance of NMI„M's included: 

o Access to appropriate equipment. 
o Unawareness of what materials are available. 
o The desired materials are unavailable. 
o Lack of interaction with other learners. 
o Lack of Time for Ti ling. 
o Unsure of the effectiveness of NMLM training. 

Over 76% of participants rated equipment availability as either an important (33.35%) or a very 
important (44.12%) barrier to their using Nli/fLIVS's in the future. Material availability, which was the third 
most highly rated (64.62%) barrier affecting NIVILM use, also had a considerable impact. Finally, lack of 
equipment in the home was also a signi ficant factor, 43.57% cited this as a barrier to their use of 
NMLM's in the future. Overall, availability seems to be a key factor in inhibiting NMLM use at NBTel 

The other leading factor was the lacic of information on what was available When asked to rate the 
importance of"! am unsure of what is available," 69% indicated that this was either important (46.97%) 
or very important (22.73%). A number of participants called the survey administrator to ask about 
Edstart in particular. This product is not listed in any catalogue and is not generally accessed unless the 
individual has received knowledge of its existance from an informal source 

There also seems to be some conce rn  over the quality of NIVILM training, with 47.76% of participants 
indicating that this was either important (40.3%) or very important (7.46%). NBTel's employees are not 
entirely confident of the validity of NMLM training, however this view seems moderate as a small 
minority (7.46%) consider this a very important factor. This lack of confidence in NMLM training seems 
further mitigated by the responses found in two other questions: "If I'm not in the class room I don't think 
the training counts." and "My boss doesn't recognize NMLM as real training." An overwhelming 92.06% 
of respondents indicated that they did not see the fi rst factor as a barrier to future NMLM use. 

Over 87% of respondents felt the same way about the second factor.  

Other factors that definitely did NOT form barriers to future NMLM use included 

o N1VILM's Require too much self discipline 
o A dislike for computers. 
o Poor screen design. 

Factors that did not seem to pose significant barriers to future NMLM use but could be areas of some 
concern (with over 30% of respondents considering it a possible hinderance) included: 

o The equipment is always broken. 
o MN/P.M's are too time consuming. 
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Conclusion 

NBTel has embarked on the use of NMLMs as a means to enhance an already active and effective 
training culture. The key expectations for NMLMs were to reduce training costs, to make training more 
effective and more accessible for NBTel employees. It is clear they have achieved these objectives. The 
key advantages seem to be convenience for the user and affordability fbr NBTel. The areas where 
NMLM are most effective are technical subjects and general computer skills. The mediums most favoured 
are CBT and Video. 

Even though NMLM's are not the alpha and omega of training, the NBTel experience suggests that they 
are most effective when integrated into a strong learning culture with an overall program of classroom, 
texts, and work groups. They are also useful for updating users on a subject with which they are already 
familiar. For example, a CBT on VisualBasic with four one hour modules would have two different uses: 
first, an experienced programmer who has some familiarity with a visual programming environment could 
use the CBT as a stand alone package to move up to speed on VisualBasic. Second, a relative novice in 
visual programming could use the CBT with detailed texts and possible classroom training to become 
fully competent in this area. 

A key concern in NMLM use was ensuring that employees received proper information and guidance 
about NIVILM's. A number of statistical indicators suggest that this may be a potential problem at NBTel 
as can be seen with the use of EdStart. As with most organizational change, the introduction of new 
learning methods needs to be championed. This champoinship would ensure the return on investment in 
NMLMs by widening use and by clearly setting out objectives to ensure the products best suited to 
NBTel's needs were procured. 

Finally, the success of introducing new technology into training would be greatly enhanced by the setting 
of clear objectives and measurable targets for each program. We are convinced that NBTel has been 
served well by its investment in learning technology. This success is due in no small part to the strong 
continuous learning culture within the organization. Without this culture, individuals may not have been 
so ready to seek out these training alternatives. 
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I.  Executive Summary 

RJM Multimedia Inc. is a private, family-held corporation doing business in British Columbia since 1983. 
The goal of the company is to apply technology to the learning process, with an emphasis on the learning 
process. Beginning with providing customized sorlware for corporate clients, the company has slowly 
moved to development of multimedia titles for the corporate market in a niche-content field (fire 
protection, hazardous materials) in combination with a generic software engine for course management 
and assessment. 

RJM is a small company, with fewer than 10 employees, including part-time and contract staff. The 
company relies on strategic partnerships with content experts and distributors to develop and complete its 
projects. 

The company's business plan is to develop multimedia products for workplace training in fields that 
require mandatory training and where international standards have been set (primarily qafety training). 
Each new product will build on the strengths of RJM's earlier successes while also integrating new ideas 
or technology that will contribute to company growth. The platforms for delivery will migrate as 
technology changes (CD-ROM, Digital Video Disk, internet, interactive TV). Custom contract work may 
still be taken on, but only when it is likely to generate future product development. 

RJM's continued success can be attributed in part to some key management practices .  

o an incremental approach tu growth, always building on an existing strength 
o a clear vision of where it was heading, and what was required to get there 
o a defined content area 
o building partnerships for each project 
• key technological obj -,tive of program durability 
o passion and commitment of RJM's principal 
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H. Company History 

FUM Multimedia Inc is a piivate, family-held corporation doing business in British Columbia since 1983 

The company hires full-time, part-time and contract staff as required to complete projects 

The company was established not primarily to make money, but out of a desire to create good training 
materials The goal of the company is to apply technology to the learning process, with an emphasis on 
the learnins process 

RJM's founder, Marie Burlinson was employed within the provincial college system with a background in 

computer applications, and initially worked only part-time with the startup company.  The company 
developed customized computer-based  training  (all PC- based) for such companies as BC Telephone 

Company (expert system for training in diagnosing telephone service problems) , the Insurance 
Coi poration of BC (training in the operation of internal software systems), the Vancouver Stock 
Exchange, Ministry of the Attorney-General, and BC Hydro All of the company's  clients  were all 

obtained through referrals by colleagues, and untii 1989 ‘.vere locally-based 

In this early period, FUM focused its efforts on creating customer understanding of the new multimedia 

technology and on creating propnetary authoring tools for its contract work Multimedia was very new 

and not readily understood by potential clients, so what it is and how it could benefit the client had to be 

demonstrated before a contract could be secured Software tools for producing multimedia training 
materials were also not well developed at this time, and RJM generally programmed these tools itself. In 

this way the company built a set of proprietary teaching and learning tools which it could incorp‘ rate into 

other customized software contracts Company financing was supplied through cashflow on contracts, 

and the owner typically did not withdraw any sala: from the business during this period. 

A watershed of sorts occurred in the fourth year of operation (1987) Although the company had a 

portfolio of satisfied customers, RJM decided that growth could only proceed by moving to the 

development of products which uoulc1 be soid to an international market Average contracts to that point 

were in the $50,000 range, but the local market of such contracts would not provide sufficient growth. 

Ms Burlinson decided to leave her position with the college and devote full-time 'to the lmplementation 

of the company business plan 

RJM then undertoolc an exploration of potential content areas for product development. One area that 

was pursued was for Tourism. A prototype was developed, but was net successful in attracting sufficient 

interest to be produced RJM believes that it had moved too early to serve this market, which was not yet 
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interest to be produced RJM believes that it had moved too early to serve this market, which was not yet 
ready for a multimedia product At the same  tune, the company continued working under contract to 
develop specialized multimedia materials to client speci fications In addition to supplying needed cash 
flow for the company, such relationships offered RJM an essential network of potential partners, and 
continued to build its library of proprietary teaching and learning tools 

It was through this network that, in 1991, Ms Burlinson was introduced to Paul Smith, Director of the 
Fire Academy .  One of the company's early system developments is its Course Manager product This 
software program is designed to keep track of learner records, measure learning, and provide a 
mechanism for learner feedback The product is independent of part icular course content, which is 
developed separately as a database with  links  to the Course Manager. In most cases, RJM would work 
with a client to build a database for its specific internal needs V, ith the Fire Academy, RJM identified an 
opportunity to extend the content to other potential users The Fire Academy provides training and 
certification for firefighters in British Columbia Certification is based on internationally accepted 
standards which are used throughout North America Consequently, there exist throughout North 
America organizations like the Fire Academy who would share their requirements for content as well as 
testing and tracking student performance With the Fire Academy, RJM developed a question database 
for fire certification to be used with the L'ourse Manager 

Both parties were pleased with the results of this venture, and agreed to the joint development of the 
HAZMAT CD-ROM product which was released in 1993 The recently released Extinguisher CD-ROM 
was also a co-venture of RJM and the Fire Academy The International Fire Service Training Association 
(IFSTA) became a distri'ator of the RIM products early in 1993 and remains the primary distributor of 
the RJM product line today The IFSTA is a distributor of Fire Protection Publications which are used by 
virtually every fire department in North A.merica 

Currently, RJM is discussing further partnerships with the IFSTA to develop CD-ROM products based 
on content in their publications In addition, the company has begun to uncover new potential markets 
within industrial sectors other than fi re protection (e  g,  health, civilian emergency response) Ms 
Burlinson now concentrates on marketing responsibilities, while John Burlinson (now President) has 
taken over the programming development and production operations 

RJM believe its det. ision to move from producing one-off, customized multimedia materials for clients to 
developing titles for international distribution is the right direction Encouraged by its initial success, the 
company's business plan is to continue to develop multimedia titles for workplace training RJ1VI will 
focus on identifying content from occupational areas requiring mandatory training (i e , training which is 
required to meet legislated or industry-mandated certification) This insures a clear market demand 
Furthermore, the company will look to areas where international standards have been set for an industry  
or across several industries, so that products will be appropriate to a broader market Safety training is a 
prime example of such a content area RJM will seek new product opportunities that will build on the 
strengths of the company's earlier successes, but which also include new challenges in terms of design or 
technology .  In this way, the company will continue to improve and extend its expertise and abilities 
CD-ROM is currently considered the best platform for delivery of the training materials, but RJM expects 
that he platforms for delivery vvill migrate as technology changes (Digital Video Disk, internet, interactive 
TV). Custom contract work may still be taken on, but only when it is likely to generate future product 
development. 
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III. Products 

RJM currently distributes three multimedia titles (all CD-ROM based) 

o Course Manager This program, when connected to a customer's own databases of content, is 
used to create tests and to provide a mechanism to track student progress RIM also includes a 
library of databases that it has developed (such as the fi re certification content developed with the 
Fire Academy) 

o Multimedia HAZMAT Awareness CD-ROM This program includes video, sound, full color 
images and 3D animation and provides training to meet international standards for awareness of 
hazardous materials in the workplace 

o Multimedia Extinguisher CD-ROM Training This program with video, sound, color graphics, 
and 3D animation provides training to meet international standards on selecting and using portable 
fire extinguishers 

RJM is planning to release a new CD-ROM title in February 1996, which will consist of a multimedia 
Study Guide to accompany the IFSTA Fire Protection Publications A key difference in the new product 
is that it is targeted for purchase by individuals, whereas earlier products were purchased by organizations 
to be used by many individuals The demonstration version of the CD-ROM will be distributed with the 
books 

Development 

The development process at RJM has four parts qualifying the project, defining the partnership, 
identifying the platform delivery requirements and preparing the initial design and creating a prototype for 
marketing. 

To qualify the project, the company determined the set of criteria which it believes are essential to a 
successful product 

1 must be marketable internationally (at least North America-wide) 
2 content should be in the area of safety training, with international standards established and 

requirements for competency training in place 
3. training need being met by the product should be mandatory in the workplace 
4. a "champion" needs to be found from within the organization which will be supplying the content 
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expertise 

Partnerships with organizations that are involved in delivering training in a specific field provide an 
excellent method for keeping production costs at a minimum In these co- ventures, RJM provides the 
instructional design and multimedia production and programming skills, while relying on the partner for 
the subject matter or content of the training Such partners, may already have developed materials (print, 
video) for use in traditional training format that can be adapted for the multimedia title Furthermore, 
these organizations have an established reputation in their own field and provide the credibility required 
to convince other customers to purchase the. product 

Defining the partnership roles and responsibilities as well as the methods for sharing risk and reward can 
take some time Contracts, including rights agreements for content are important, but ultimately a lot 
rests on the good faith of the partners, which is built up over the length of the development process The 
financial obligations and rewards for each partner need to be reasonable and fair. RJM has chosen to 
target a defined niche market. It is not one which is expected to offer extravagant returns (in contrast, 
perhaps to the hit-driven entertainment segment of the CD-ROM title market) RJM must help its 
partners to understand these realistic expectations 

'in its first ventures, RJM sometimes took a smaller return position for itself, because the company had 
not yet created a track record of title sales It needed its partner's reputation and expertise to get 
established Now that the company has demonstrated its ability to create products which customers want, 
new ventures are being developed which will provide a greater return to RJM from the sales, as well as 
greater investment from the partner towards the development of the product 

Technical requirements for delivery to the intended market need to be identified before beginning actual 
production It is relatively easy to get a multimedia title to look good and perform well on a newer, 
high-end multimedia workstation, but it is more important to have it work just as well on the lower 
performance machines that are widely in use currently One method that RJM uses to stay closely tuned 
to its users and their requirements is regular attendance at industry conferences 

Prototypes (or demos) are now essential to the marketing of a new multimedia title Through 
presentations and distribution of the prototype, RJM is able to establish sufficient customer demand and 
potential areas for modification before proceeding with full production To produce the demo is 
time-consuming and expensive ($75,000 - $100,000) Nonetheless, RJM recognizes that such costs are 
necessary in this particular industry at this time 

The development and marketing cycle for multimedia products is longer and somewhat more expensive 
than RJM originally anticipated (2 - 3 years) The need for very careful research into passible markets and 
potential content areas is essential to minimize rislc at this stage Working with carefully chosen industry 
partners is also a key strategy for achieving ultimate success 

Production 

In the creation of a product RJM relies on subject matter experts working with an RJM instructional 
designer to plan the content for its products The content is developed in the format of a script which is 
then produced in the cd-rom format by the RJM team of programmers and graphic designers. 

RJM utilized an existing videotape and printed course materials provided by the Fire Academy as the 
main content for its HAZMAT product. The Fire Academy had been using these materials in their 
classroom delivered instruction Using existing content material helped to keep production costs low for 
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this product, which was one of the fi rst RJM undertook to produce RJM's team carefully evaluated the 
material before determining that the content and the video would be appropriate for adaptation to the 
cd-rom format Not all previously produced content can be readily adapted without extensive 
modification and addition of new material 

For the Extinguisher product, RJM shot original video and created original 3-D animation to produce a 
highly visual impact in support of text and content drawn from an IFSTA manual and Justice Institute 
Edukit 

All of RJM's products are extensively tested and reviewed during the production process, first by the 
producers themselves and then through selected outside testers (including some customers) RJM places 
a good deal of emphasis on the quality of its product with respect to care-free technical durability .  The 
company wants their products to worlc the first time and every time Not only does this enhance their 
reputation and create repeat customers, but it also reduces the need for extensive customer service 
processes. In the field of multimedia titles generally, the number of returns is a growing concern of the 
industry. By insuring that their products will not fail, RJM is establishing itself as a leader in its field 

RJM -3timates its total production cost for a product at between $100,000 and $350,000, depending 
naturally on the nature of the content, the amount of material that must be included, and how extensively 
multimedia is utilized (e g , 3D animation, video, sound) 

Packaging design for the final product is done in-house Final duplication and assembly of the package is 
done by a US contractor .  From there the products can be shipped to the distributor and to customers 

Distribution and Marketing 

RJM does direct sales for its products and distributes through the International Fire Service Training 
Association in Stillwater, Oklahoma In addition, non-exclusive distribution agreements have been made 
vvith the Justice Institute of B C 

Industry conferences are an important component of the marketing and promotion efforts for RJM. Ms 
Burlinson makes presentations at these conferences which provide the company with a good protile and 
offer the oppo rtunity to demonstrate the products the company has produced. All of RJM's major 
customers (and the company's competitors) attend these conferences. In addition to the promotional 
benefits of these contacts, Ms. Burlinson is able to identify potential new content areas which might be of 
interest, as well as partners with whom to develop to new products 

Customer Service 

Each product has a return registration card, which RJM uses to develop a customer database A customer 
service phone line is provided, but there has been little activity so far RJM attributes this to the rigorous 
testing it employs RJM also maintains ongoing contact with a few major customers and uses them during 
development and production to evaluate new products 

Industry conferences provide an additional method for contacting existing customers and getting their 
feedback on how the products are working in the field 
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11V. Competitive Environment 

Multimedia products fall into three general categories 

o Customized or proprietary These products are created in accordance with a particular client's 
specifications The full cost of development (including overhead and profit) is covered by a. 
contract between the client and the multimedia developer All rights to the products are owned 
exclusively by the client upon completion Cost to the client is generally high, but considered to be 
reasonable based on the exclusive benefit they receive 

o Corporate These products are developed to serve a small, but clearly identified market segment 
within the business community. Development costs are borne by the multimedia developer 
(possibly with partners) to be recouped from revenues from the eventual distribution to corporate 
customers Prices are considerably lower than customized software, since the cost of development 
is recouped from a larger number of customers 

o Consumer These products are designed to be sold to individuals in the general population, often 
through retail outlets or direct mail order Because of the large base of expected customers, prices 
for consumer software is expected to be relatively low (currently averaging around $45 - $55) 
Actual prices vary from a low of about $9 95 to $100 or more, depending both on the production 
quality and cost and the size of the market a title is expected to gain 

According to a February 1992 report from Industry Canada, Suppliers of Technology- Based Workplace 
Training.-  Challenges and Opportunities Final Report, 

Workplace-related training represents an expanding market and may reach expenditures of around $5 
billion a.nnually in the next few years 

The vast majority of this expenditure is for traditional types of instruction The same report estimates a 
potential market for technology-based training of $150 million annually The report did not break out 
what portion of this total would be represented by multimedia technologies, but, one assumes, it would 
be a small fraction at this time since earlier technologies such as video are more established 

VVhile there is a great deal of talk about and increasing awareness of interactive multimedia applications 
for training, RJM's main competition remains providers of traditional forms of instruction and testing 
(primarily classroom based, teacher-led courses) An internet-based search for potential competitors 
turned up only one potential direct competitor providing computer-based interactive programs in the 
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safety and hazardous materials content field. While this search should not be considered definitive, it is 
certainly indicative of the opportunity available in the field. 

The lack of direct competition provides an edge for RJM, but at the same time, the company must 
continue to build greater customer understanding and awareness for the benefits of multimedia as a 
training tool that is more useful and/or more cost-effective than traditional forms of instruction. The 
importance of RjM's conference presentations and partnerships with recognized training providers in the 
industry becomes clear in this regard. Paul Smith, Director of the Fire Academy, and one of RJM's 
partners confirms that he was initially skeptical of the benefits of multimedia for training. RJM's approach 
involved his organization one step at a time, first through an application for testing and record-keeping 
only (Course Manager), then with an instructional project (HAZMAT) Mr.  Smith emphasized that he 
was most impressed with RJM's ability to meet or exceed their promises for performance and delivery.  
This engendered a growing trust from which RIM was able to initiate new projects. 

Mr.  Smith also confirms that learner acceptance and performance with the multimedia training materials is 
very positive "Students are particularly enthusiastic about the instant feedback available in the 
multimedia-based testing system," he reports. Other benefits include the ease of maintaining records and 
scheduling needed refresher sessions to meet certification requirements "The system cannot replace the 
need for hands-on training, but it provides excellent teaching for theoretical information and 
scenario-based learning " A lack of installed hardware systems to run the CD-ROMs has, nonetheless, 
slowed actual use in the field It is expected that as the demand and acceptance for multimedia titles 
increases, due in part to the efforts of pioneering firms like FUM, new competitors may enter the market 

RIM's unique position in the market right now is more related to its choice of content area than its use of 
multimedia technology. The internet search revealed at least 20-25 companies providing multimedia 
materials for instruction related to many of the widely distributed software programs being used by 
companies (e.g., word processing, spreadsheet, database programs) and at least the same number offering 
products with content on the "soft skills" of marketing, management, customer service, and 
communications. 

There also appear to be far more companies offering to create customized multimedia training solutions. 
The larger firms offering these services have a history of providing training to clients utilizing a range of 
methods (classroom, printed materials, video) and are now adding interactive multimedia as one of their 
solutions Many of these firms have specialized in a particular industry (e.g., engineering, manufacturing, 
hospitality, etc.) Smaller firms going after contract work for training are more often building from a 
communications and media background (advertising and promotion) 

RJM. pointed out that the growing consumer market in interactive products is creating some difficulty for 
the marketing of corporate multimedia training products, because of the pricing differences. To a 
customer, a CD-rom is a CD-rom. If one can be purchased for $59.95, why should they be asked to pay 
hundreds or thousands of dollars for another 9  While some pricing compromises can be made to meet this 
resistance, a key effort should be placed on ensuring that the product is identified as essential by the 
customer and hence, worth the higher price. Another approach vehich RJM has considered is to develop a 
distribution plan that targets individual workers as the purchaser rather than the employer. If more units 
can be sold this way, the unit cost can be reduced. 
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V. Key Fi dings 

Best Practices 

RJM has taken an incremental approach to growth, always building on an existing strength to move to 
the next level. First they established a solid rvutation with customized software for corporate clients. 
Next they used their network to identify a partner with subject matter expertise in order to develop a 
product for broader distribution. They have continued to build this partnership with new and better 
products and to explore new forms of distribution. This conservative strategy allowed the company to 
finance new ventures without the necessity of outside investment. 

When moving to a new venture, RJM first developed a clear vision of where it was heading, and what 
was required to get there. For instance, after deciding to begin developing a product title inventory 
(rather than simply creating customized multimedia software), the company determinerl a set of criteria 
which it felt would help identify potentially successful products. 

Although mastery of the technology is important for any multimedia developer, RJM has focused more 
on building its reputation in a defined content area, the field of fire protection and safety certification 
training. This choice has meant the company faces little direct competition from other multimedia 
developers. As the company moves from one project to another, its track record provides the basis from 
which to negotiate higher retw n rates with its partners and distributors, thus insuring a growing profit 
margin over time. 

As a small company, RIM recognizes the importance of building partnerships for each project. 
Partnerships help to share the cost of development, to bring in needed subject matter expertise, and to 
strengthen marketing and distribution links. RJM understands the need to find the right partners, who will 
complement RI-1\1's competencies and who are interested in long term relationships. 

RJM identified the key technological objective of program durability (versus perhaps the latest or most 
impressive multimedia tricks). The company claims its products will not crash. This reduces their need for 
extensive customer service support and provides a clearly distinctive character in the marketplace. 

Without a doubt, it is the passion and commitment of RJM's principals that contributes significantly to 
the company's continuing success. RJM steadfastly maintains that their approach is not one they would 
recommend to others seeking a good business opportunity. The reason is that the business does not 
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produce high margins of profit. It is only RJM's interest in improving the quality of training in the 
workplace that has motivated the development of the company. It is this commitment, however, which 
has sustained the company and enabled it to develop its current level of reputation in its market niche. 

Government Support 

KIM identified three government-support programs which it has found to be of benefit in its growth .  

o the Scientific Research & Development tax credit 
o student employment programs (both provincial and federal) 
o Marketing Assistance for Research in Technolog, (MART) program (Science Council of B C.) 

The tax credit provides a means to recoup some of the cost of developing new products Since not all 
products will necessarily return a profit, this helps to reduce the company's risk 

By utilizing student employment programs, the company can reduce its operating expenses For a small 
company, with little profit margin to begin with, this is very valuable 

The MART program allowed RJM to hire a consultant who helped to identify strategic marketing 
directions for the Course Manager product The company may not have been able to do this without the 
program's assistance, and believes the findings resulted in a better product acceptance and distribution 
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VI. Contact Unformafion 

Ms. Marie Burlinson 
KIM Multimedia, Inc. 
3757 Jacobs Road, #130 
Richmond, BC V6V 2R3 
Tel: 604-244-8286 
fax: 604-244-9246 

Ms. Justine Bizzocchi 
3757 Eton Street 
Burnaby, BC V5C 1J3 
Tel: 604-291-7450 
email: justine@cyberstore.ca  

Mr. Paul Smith, Director 
Fire Academy 
Justice Institute of British Columbia 
715 McBride Blvd. 
New Westminster, BC V3L 5T4 
Tel: 604-528-5657 
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introduction 
New media learning materials and the markets for New Media Learning Materials (NMLM) have been 
receiving much attention (Industry Canada, Vol 1 & 2, 1996) 

New media learning materials consist of computer software and courseware content, including 
multimedia and interactive programs, apphed to computer-hased training. The spread of NIVILM follows 
the increase in desktop computing power, sophisticated presentation software, CD-ROM technology and 
broadband networks. (Industry Canada, Vol 1, 1996, p. 1). 

This report looks at one particular industry sector - health services and one example within that sector 
which has attempted development of NMLM 

In the broadest sense this study falls under the documentation of a change process in a particular industry . 
 This study falls within the field of organizational development (OD) Friedlander and Brown (1974) 

referred to methods for Facilitating change and development in people, in technology and in 
organizational processes and structure 

Robbins, Burke and Milliken (1977) listed the barriers or obstacles to technological innovation as 
uncertainty and risk, reluctance to change, lack of knowledge, gove rnment regulations, capital 
requirements, proprietary data, security regulations, organizational rigidities, incompatibility with 
production and incompatibility with market mix 

Industry Canada Market Assessment 

The health services sector was identified as having a very high potential for NMLM by a recently 
completed market survey (Industry Canada, Vol 1 1996) This survey found that the key pressures in the 
health services sector were .  technological change, fiscal restraint and increasing regulation and litigation 
The perceived advantages of NMLM was flexibility, self- directed learning and fast access to information. 
The only perceived obstacle to the use of NMLM was the lack of sufficient so ftware/content to meet the 
current demand. 

The Market Assessment Study of New Media Learning Materials (Industry Canada, Vol. 1, 1996) goes 
on to state: 

777e major problem facing any new technology or product is the creation of awareness and  justification 
for its use. While early adopters will assume greater risk, a sustaining market must be convinced that a 
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new technology is effective, that it works, that it is efficient and that it represents the best use of 
resources. 

This is a particularly sensitive issue as it pertains to 1V1141d1 ,1, in so far as industry awareness is at an 
early stage and »fad suppliers generally lack the formal analytic justification tools and sielcient 
empirical or analytical evidence. 

Recent industry research consistently supports overall time savings in excess of 30 percent through the 
use of NIVILIVI, whik Canadian industrial users have reported training cost savings with considerably 
higher retention rates. In short, ArMLAil training is more effective and costs less. (Industry Canada, Vol 
1, 1996, p. 1). 

The Industry Canada report also gives the bene fi ts/cost and return on investment (ROI) frameworks 

The benefit/cost framework is 

o Reduced Lea rning Time 
o Reduced Costs 
o Instructional Consistency 
o Privacy 
o Effectiveness and Mastery of Learning 
• Content Retention 
o Increased Safety 
• Motivation 
o Access 
o Learner Enjoyment and 
o Timeliness 

The Health Services lindustry — Challenge of NMLM 

The market assessment survey (Industry Canada, Vol 1, 1996) showed that technological change, fiscal 
restraint and increasing regulation and litigation (malpractice) are some of the factors driving the need for 
change. 

The health sector is in a period of rapid andfimdamental change. Clearly the nature and pace of 
technological change are key drivers of change in this sector. But, the rate of growth in medical 
knowledge more broadly 1s also important. The sector is also under a great deal of pressure to change 
as a result of severe fiscal pressures and institutional change. It is expected that the .filture direction of 
change will be to place growing emphasis on the role of community-based health care, as hospital stays 
are shortened and as efforts are made to allow the elderly to stay out of institutional settings longer. 
That will bring increased training requirements for community care workers, home support workers, and 
caregi vers  who will take on greater responsibilities. 

The health services sector encompasses a number of subsectors, including doctors and physicians, 
hospitah, and community care workers. Each of these is experiencing different kinds of pressures and 
has different needs. (Industry Canada, Vol 2, Ch 2, p. 19-20, 1996) 

linstructional Desigu aid NMLM 

2 of 5 6/12/98 12:28 PM 



Sunnybrook Case, Study - Introduction 	 httivfistriitegis.io.go.caSSOlit02641o.html 

Recent research studies have also stressed the role of sound instructional design in achieving success for 
NMLM - speci fically Computer-Assisted Instruction (CM) 

"Ii  is miggested that what accounts for the typical learning advantage of CAI in this meta-analysis and 
others is the better quality instruction provided by CAI materials." (Fletcher-Flinn & Gravatt, 1995, p. 
219) 

Fletcher-Flinn & Gravatt (1995) go on to say that 

. .computer designed instruction is generally of high quality because a lot of  lime  and effort is put 
into the design. Instructional objectives tend to he clear, instruction is sequenced with feedback for the 
individual, and materials encourage participation and activity." (p.230) 

Instructional Systems Design (!SD)  models are cybernetic (self regulating) and iterative The cybernetic, 
or feedback, nature of1SD means that the outcomes of each phase are examined and corrections applied 
to the product throughout the development Iterative means that the process makes closer and closer 
approximations to the "ideal" course over time through formative evaluation and feedback 

A five step 1SD model , similar to the one used by the authors of this report, is relatively common among 
CBT developers and proceeds through the process as given below 

1 Training Needs Analysis & Feasibility 

o Organizational, Instructional, Technical & Economic Feasibility 
o Goal Specification 
o Current Status 
o Needs Differential 

2 Content & User Characteristics 

o Job/Task Analysis 
o Content Analysis 
• User Characteristics 
o Media & Delivery Strategy Analysis 
o Constraints Analysis 
o Objectives/Course Specification 
o Client Verification 

3 Synthesis 

o Evaluation Instruments 
o Content Outlines & Reference Materials 
o Course Management & Delivery Strategies 

4 Production 

o Materials Text, Graphics, Animations, Video, Audio, Computer Programs 
o One-on-One Evaluation 
o Try-out, Formative Evaluation 
o On-job Performance Validation 
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5 Distribution & Implementation 

o Revision 
o Publication 
o Organizational Integration 

1. Training Needs Analysis & Feasibility 

The first phase in an ISD model is an assessment of the needs for a training program and the feasibility of 
providing a program The fi rst step is specification of a goal — a statement of the desired outcome(s) The 
need for a program then should be well documented as to the current status of a measurable skill or set of 
knowledge among the population of employees The difference between the desired outcome (goal) state 
and the current state is the need The need may be expressed as a quantitative measure such as 
achievement test scores, or it may be expressed in qualitative terms Next the instructional feasibility 
should be examined This component examines the instructional requirements what is the life time 
(duration) of training solution, what is the student volume, is control over delivery needed, are there 
specific iti.eractive requirements, is individualization required, is high- fidelity simulation required, will 
training be on-demand, what alternatives for delivery exist, can the solution be delivered on-site or in 
classrooms, can training be scheduled or is demand-based training required,  etc '  

Once the instructional issues are examined ther the organizational feasibility are there space 
requirements, what are the staffing requirements for trainers and support and maintenance of the training, 
what are the attitudes of key decision makers in the organization, are there any workplace conflicts which 
could jeopardize the delivery of training, what support/interest in the delivery methodology exists, what 
are the expectations for improvement/success among management and employees, will training cause 
disruptions in normal operations, what are the labour agreements, etc 9  

Technical feasibility, particularly important with NMLM solutions, determines whether there are any 
technological barriers to implementation such as availability of appropriate hardware, communications 
and software A survey of existing facilities, the infrastructure, is necessary, and a specification of what 
will be needed should be produced 

An economic feasibility will examine, for budgeting purposes if the proposed training solution is 
accepted, the costs of development, design, formative evaluation, implementation and delivery, and 
validation 

2.Content & User Characteristics 

Analysis of the subject-matter content and the user's learning characteristics, the second phase in the 
systematic design process, examines the subject matter content and the characteristics of the participants 
vvith respect to learning 

An analysis (deconstruction) of the job, task or content is conducted to reduce the content into 
components The salient characteristics (eg., familiarity with NMLM, various ability levels, motivation, 
etc.)  of the learner population are also analysed Performance/outcome objectives for the course are 
written corresponding to the job, task or content components 
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3. Synthesis 

Synthesis, the third 1SD phase, signals the completion of analysis and begins the construction of the 
skeletal framework of the unit of instruction/training Evaluation instruments are written and the course 
management and delivery strategies are designed 

4. Production 

Production is the fourth 1SD phase and places the content into the framework constructed in the synthesis 
phase All the instructional assets (text, graphics, photographs, animations, narration recordings, music, 
sound effects, full-motion video) are produced and assembled into the media for course delivery 

The last stage for iterative improvement is the evaluation of effectiveness and efficiency of the training 
experience lt is useful also that the material be validated Validation is a test that the knowledge and 
skills learned during training have transfer and application to the workplace 

. istribution & !implementation 

Packaging, distribution and implementation of the final product, the fifth and last 1SD phase, positions the 
evaluated instructional/training product in the field 
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Purpose of this NMLM Study 

The purpose of this study was to review and analyse the design, production and use of N1V1LM by 
Sunnybrook Health Science Centre to train/retrain its employees, and to examine the way in which the 
employer and employee have benefited from these applications Application of the "science" of hindsight 
may allow the authors of this report to suggest modifications to the design, development and 
implementation process which may improve the next NMLM project in the Health Science area The 
authors hope that this case study will raise awareness of NMLM as a viable solution or option to some of 
the training problems facing the health services sector Recommendations which may help in the 
development and use of NMLM in the health services sector will conclude this study 

Sunnybrook Health Science Centre created two NMLM programs addressing different health science 
population and skills. The early program (Starr & Pilce, 1988) introduced the computer- based patient 
care information system The second program was multimedia, personal computer- based and covered 
patient-centred care/customer service concepts 

Sunnybrook Health Science Centre (SHSC) is a major teaching hospital located in Metropolitan Toronto 
with 1219 beds (649 acute care and 570 long term care SHSC was officially opened in 1948 for the care 
of veterans Sunnybrook has six major programs Aging, Mental Health, Trauma, Heart and Circulation, 
Cancer and Community.  

All care provided at Sunnybrook is care based on the philosophies and practices of "Patient Focused 
Care" and professional "Shared Governance" Patient-focused care is about organizing and providing 
patient care and hospital services in a way which places the patient's needs first Shared governance 
places accountability for practice decisions at the level of the individual professional Organizational 
restructuring to support the achievement of patient focused care is ongoing All professional staff work 
for designated Patient Service Units in a decentralized program management environment 

The annual operating budget is approximately $255 million 
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The Sunnybrook New Media Learning  Materas  

Following, in general, the sequence of ISD this report will study the design, production and evaluation of 
both NMLM productions at Sunnybrook Health Sciences Centre 

The first program in this report was conceived as a text-based simulation of the actual mainframe 
computer software used on job to keep records of hospital costs related speci fi cally to each patient 

Objectives 

Objectives of the NMLM training program were 

o Provide an overview of the Patient Care System, including goals, features and benefits, and role of 
Information Services, 

o Sign-on to the Patient Care System, 
o Describe the functions available through the Nursing Master System, and 
o Log-off the Patient Care System 

These objectives were an especially appropriate use of NMLM, because the environment for training was 
the same as the job 

Constraints 

Because of the critical nature of hospital work, it was difficult to talce regular staff off the job for 
classroom training and find regularly-scheduled times for casual and part-time workers to attend 
classroom training. Because the patient care system was new, many staff had to be trained, and this 
would have required many instructors which were in short supply .  There was a wide range of educational 
backgrounds and teaming rates and most of the staff were first time computer users There was the issue 
of staff turnover to consider, thus a demand-based, ongoing training solution was required. Because the 
software system for patient care was new, it was anticipated that the training would have to be updated. 
Finally, Lecause of the size and cost of the training program, measurable training results were desired. 

Financial constraints for the project were eased with a $25,000 training improvement grant from the 
government of Ontario 
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Audience 

A staff of 1,500 was the target population specified for training. The potential trainees were primarily 
nursing staff and came from all areas of the hospital, had different backgrounds and included part-time, 
casual and full-time members 

Course Management and instructional Strategies 

The course was designed to provide a simulated use of the actual Patient Care System. The pilot version 
of the simulation did not provide feedback or instruction and was integrated with a personal coach for the 
field trials. 

Development 

Work began part-time in November of 1986 and the pilot program was field tested in 1988 Two staff 
members learned the Phoenix EASE system and programmed the course on a personal computer . 

 Delivery was on personal computer which emulated the mainframe Patient Care System. 

it] Evalu t  tio 

The original module was used to farniliarize Sunnybrook staff with the basic procedures and provide a 
"safe" environment for learning the new system. The evaluation provided for one-on- one formative 
evaluations — when a user went through the program a designer was nearby to observe, offer assistance, 
and answer questions 

Patient-Focused Care: The Customer Connectîon 

The second N1'.1ILM program, Patient-Focused Care: The Customer Connection, was designed to take 
advantage of the full capabilities of NMLM which included bill-motion video The other organizational 
challenge was to expand the production team to include media production and development staff in as 
well as educational design staff. 

Objectives 

Objectives of the training were: 

o Explain patient-focused care and why it was being implemented at Sunnybrook. 
o Understand how the following contribute to implementing patient-focused care: Patient Service 

Units (PSU's); Shared Governance; Multi-Skilling; and Quality Management. 
e' Recognize the importance of excellent customer service in implementing patient - focused care. 
o Appreciate the necessity of each staff member's responsibility in delivering excellent service to 

patients, flunilies and other members of staff. 

The objectives for future modules were: 

o Describe internal and external customers and identify specific customers of both types. 
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o Identify the customer's expectations of quality service 
o Understand why customers value strong interpersonal skills as much as competence in 

technical/clinical/professional aspects of the job 
o Recognize "moments of truth" in providing service to internal and external customers. 
o Demonstrate the skill to "recover" at any time in the customer interaction process 
o Detect different emotional reactions (overt and covert) to problems experienced by customers. 
o Demonstrate a customer-focused attitude 
o Learn a simple and practical interaction process for dealing with all customers 
o Demonstrate the skill to discern what the customer sees as the real problem 
o Show competence in applying customer service principles and the interaction process. 

Constraints 

The instructional and institutional constraints were the same as the earlier program, however for this 
program the technical constraints were removed Multimedia-equipped microcomputer systems were 
acquired for this project. These computers had stereo sound playback, and MPEG- 1 (full-motion video) 
playback. 

Audience 

The audience was, in general, wider than that of the first program This program was designed for staff, 
physicians and management. The audience also included housekeepers, staff who sell services to other 
staff  (cg. Cafeteria workers), who provide service to other departments, who work in clinical laboratory 
setting and whose positions reflect all levels on the care ladder and management hierarchy. The project 
plan referred to the "generic nature" of the target population, presenting the design team with a major 
challenge. 

Course Management and linstr ctional Strategies 

A strategy of learner control was used for this course through a table of contents styled menu A pinball 
game animation was used to provide a user-friendly interface 

Development of the Course 

Development of the course followed a systematic process with the first phase being design 

o Write Project Objectives (Terminal) — Objectives express what a learner (users of the program) can 
expect to do at the completion (termination) of the program. The language for objectives is usually 
expressed in performance (behavioural) terms. 

o Describe Program from Learner's Point of View — A description of the user's view of the course 
helps to direct the designers in terms of what will be seen and heard by the user. 

o Review Objectives with Subject Matter Experts (SMEs)— To validate the objectives written by the 
designers of the instruction it was necessary to obtain the subject (content) matter experts' 
comments and corrections. 

o Revise Terminal Objectives — Following input of the SMEs, the objectives were revised. 
o Determine Further Group of SMEs — Additional expert opinion was then sought 
o Conduct Focus Groups and/or Meetings with SMEs — Focus groups where used to collect user 

opinions about the content of the course. 
o Prepare Teaching Points and Enabling Objectives — The objectives were expanded by adding 
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additional specifications of the knowledge and skills which would enable learning to the terminal 
objectives. Lastly, the points to be covered during the instruction were added. 

o Write Performance Tests — Questions which would assess the learner's knowledge of the content 
were written which would be the basis of providing feedback. 

o Select Instructional Methods — The method for providing the instruction was selected which would 
be acceptable to all learners and which would be feasible to implement. 

o Develop Course Map — To provide for proper navigation of the course components, with learner 
control, the component interrelationships had to be structured and diagrammed. 

o Create Critical Screens and Templates — Key screens (menus, "cover" sheets, etc.) were created 
which would serve as models or templates for the remainder of the screens. This step gives a 
consistent "look and feel" to the course. 

o Prepare Text, Questions and Feedback — The instructional text and feedback for the questions was 
then created to expand upon the teaching points. 

o Produce Storyboards — The storyboard which illustrates what the user will see was then created to 
enable the designers and production staff to have a common vision of the completed course. 

o Review Text, Questions, Feedback and Story boards with SMEs — Because SMEs who have never 
experienced I\IMLM programs have difficulty in previsualizing a completed program, it is necessary 
to provide another chance to validate the material and approach. 

o Revise Text, Questions, Feedback and Story boards — The last revision to the design documents is 
completed and the design documentation is finalized. 

The Production Process followed the following steps (some in paralle!) given below with different 
disciplines of staff (instructional designers, artists, media producers, etc.) .  

o Pre Production Planning — A meeting of the entire staff to coordinate efforts was necessary. 
o Photo Production — Still images defined by the storyboard had to be collected from existing 

materials or new photographs taken. 
o Graphics/Illustration & Screen Creation — Computer graphics artists create the illustrations and 

fi nal text layouts necessary for the screen assets 
o Narration and Video Scripting — Scripts which define the language guiding the learner through the 

materials and the visual action and conversation 
o Audio Production — The narration voice had to be recorded and edited to provide the sound assets 

for the program. 
o Video Production — Video taping of talent is captured and edited into finished videotape sequences. 
o MPEG Encoding — Storage on a hard disk or fileserver requires conversion of videotape to a 

digital format such as MPEG-1 (Motion Picture Experts Group). 
o Authoting and Image Sequencing — Authorware Professional for Windows was used to assemble 

and sequence the assets and control the interactions with the users. 
o Testing — Formative evaluations which collect user data for the purpose of improving the program 

were designed to be collected next. 
o Delivery — The final step is the packaging and delivery of the finished course. 

Evalluation Plan for Patient-Focused Care Project 

"To ascertain the success of the program Patient-Focused Care: The Customer Connection, we need to 
evaluate three interdependent levels: I) To what degree individuals are actually learning the material, 
regardless of the vehicle for learning, 2) How well the program has been designed, and 3) How well the 
environment and organization structure supports the learner." (from SHSC evaluation plan) 

The plan was to proceed as a three-part approach: 
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1. Learner: Assess the extent to which each learner has acquired the attitudes, knowledge and 
behaviours required. 

2. Program: Assess software design: ease of use, orientation devices and interactivity. Assess 
instructional design: appropriateness of tests, effective use of technology and effectiveness of 
instructional design strategies. 

3. System:Assess how well the environment supports the use of the software. Assess how well the 
environment facilitates the implementation of the knowledge, skills and attitudes gained while using 
the software. 

Evalluation 

Testing of the program ran into difficulties by virtue of being ahead of manufacturers claims for the 
reliability of MPEG full-motion video. Other developers of NMLM also have experienced the promises of 
other digital video formats and were disappointed by incompatibilities and inconsistencies The hardware 
for WEG playback was very new and integration with other software was difficult 

Network (LAN) distribution for course delivery was not implemented, external consultants failed to 
correct the problems, and the course was not fully implemented. Video data is very demanding of existing 
networlcs — especially existing 10BASE-T (10Mbps) Ethernet infrastructures — the video data rate is 
higher than IOBASE-T networlcs can sustain and video suffers from stuttering or failing completely under 
these adverse data communication conditions. 

The team building experience of diverse members: instructional design, media production and computer 
systems was valuable in terms of organizational development. 
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Summary of Endings 
Overall Observations 

I. Acknowledging the Challenge of Innovation 

Sunnybrook Health Science Centre acknowledged the challenge of introducing new communications 
technologies by maldng the introduction of the technology itself the major goal of the first projects but by 
choosing a training function which would aid in exposing as many persons as possible to the new media. 

2. Creating the New Project Team 

A major challenge to the management of a project involving new media learning technologies is the 
formation of the team. Traditionally the training departments in any organization of significant size was 
an organism with its own mandate. However this paradigm had to be radically altered to involve many 
more skills and departments than previous allowed. Therefore a very great challenge was the bringing 
together of disparate groups and finding out the skill sets within the new team as well as a new way of 
managing the project. It was necessary that the team shared a vision and were able to work together as a 
team. 

3. Leadership Is ;ties 

The involvement  cf  information technology (computer-based) in a training-oriented project yields 
complex and demanding challenges. The challenges of the initial project surrounding the technological 
issues within an organization create a focus and emphasis on the hardware/software aspect of the project. 
For almost all (if not all) of the project team members this was a new enterprise. It was extremely 
important that the project leader had a vision which entailed creating a new culture: new media learning. 
This project entailed the Wending of the so-called soft and hard technologies. Team leadership must 
involve the understanding of the issues of innovation and change. 

4. Visibility of Technological Impleunentation 

One of the most important benefits of the new media learning technologies is their close proximity to the 
user base: service providers and receivers. But the placement of the accoutrements (ie. Noticeable 
hardware) near their place of proposed use creates high visibility of the hardware and devices. The 
end-users get used to the presence of the technology hardware quickly and it is expected that an 
increasing number of programs and information modules will be provided, driven by user demand and 
convenience issues. 
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5. Future Learner Needs 

One major benefit of developing the NMLM infrastructure is that it has created a base upon which can be 
built other learning modules which can serve the diverse learner population's varying needs. Some of the 
wrinkles get ironed out in the first projects. The development team then can concentrate more on content 
and less on development process. The initial demands on individuals on the development team are 
tremendous. As a project becomes complete and is seen to be implemented (a definition of success) the 
question becomes: what next? For Sunnybrook Health Sciences Centre a critical initial step has been 
taken. But the proiect will become fully realized with a small base of fully- functioning modules. The team 
will then be able to concentrate on content and evaluation issues as the demands of "pushing the 
(technology) envelope" are less pressing. 

6. Coping with Learner Diversity 

The initial NMLM projects undertaken by Sunnybrook Health Science Centre were very broad in scope 
because of the extremely diverse characteristics of the user/ learner p )pulation: new employees to very 
experienced, shift workers, ESL (English as a second language), nursing staff, etcetera. It is a difficult 
design/development project even when new technology is introduced to a narrowly defined audience. One 
of the major goals of the initial projects vvas to introduce the new learner to technology using an 
enjoyable interface which would lower any initial anxieties about the technology this would then provide 
a positive expectation for other (future) modules and it would not be necessary to teach "computer skills" 
as a separate module because the skills required were minimal and unthreatening to any new user. 

7. Higher Level Management Support 

From the beginning of the project involving multimedia delivery of education programs there was a 
commitment to technological innovation: a pilot program was to demonstrate the utility of an interactive 
multimedia program as a means of information/education dissemination. The goals from the outset were 
to test acceptance of and willingness to pay for alternate delivery of multimedia 

8. Budgets and Costs 

The costs for development team salary budgets were for labour costs based on salary plus benefits as 
charged to the departments/units within the hospital purchasing similar training services. The additional 
costs included hardware purchases for the delivery platform, hardware/software enhancements to existing 
computers. 

9. Training Needs and the Health Care Sector 

Perhaps more than in any other sector the need for up-to-the-minute training is of paramount importance 
Changing clinical practice, stringent budgets, changing service focus, educated service consumers, and 
need for efficiency turn up the heat on training and information delive.y systems. The response from 
traditional service providers cannot respond to the demands without providing more flexibility with 
training and information technologies. This is a customer-demand driven area now that the hospital 
workers and clients are more technology-aware. 

10. Benefits of NMLM for ll n ealth Sector 

Cost-cutting has become critical for the Health Services Sector - both information and training resources 
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are having to step into the information gap Technological change within the sector provide a demand 
base for skills upgrading with a heavier emphasis on self-determined learning experiences. The pace of 
technological change and innovations in health care practice, the need to reduce administration and labour 
costs Sunnybrook Health Science Centre acknowledged all of the above factors in determining the use of 
multimedia computer-based learning stations The benefits foreseen were more efficient learning, 
accessible flexible training, less classroom training, fewer instructors, less "backfilling" of positions. A 
critical (often unmentioned) aspect of NMLM is the provision of uniform training content In a health 
services sector this is of critical importance 

11 NM LM as Change Agent 

The very presence of NMLM work stations create a demand situation in terms of other information 
sources and training modules Under ideal conditions the learners/users would be creating a demand for 
these programs but in the beginning the enterprise has got to contend with the successes and failures 
inherent in the startup stage of the implementation 

12 Cost Recovery 

In designing the Customer Service multimedia program the development team were aware of the 
possibilities of marketing the product to other health services centres If this is to be done it must be 
considered from the beEinning of a project 

13 ROI - Return on Investment 

Decreased expenses, increased productivity, revenue gain these are the issues surrounding return on 
investment In the Sunnybrook Health Science NMLM project one of the major initial goals for the 
multimedia project was to demonstrate the time and savings inherent in having a program which could 
help with staff education The content of the program was changed to patient-focussed care for service 
providers It was not necessary to demonstrate return on investment but it was necessary to show costs in 
the project plan Reduced training expenses were assumed from the decreased delivery costs - trainers, 
room rental, travel expenses, contractor services costs, training equipment, course maintenance and 
administration costs, etcetera 

14 Economic Benefits 

The main economic incentive for NMLM was for cost-effective training 

1 5 Constraints and Obstacles for NMLM 

Sunnybrook Health Science Centre education leaders determined that development of their own 
multimedia modules was the approach must suitable for them because in examining existing off-the-shelf 
materials they felt that they did not match their education needs. The alternative was to develop or to 
m nage the development of their own materials They believed that they had a good basis for 
development in-house with some input from out sourced contractors (instructional design and multimedia 
developers). A new project of this scope using innovative media tested the limits of the existing skill and 
knowledge resources of the project team as well as testing the limits of the full motion video and network 
capacities of the hardware/software host system In short, it became obvious that they were "pushing the 
envelope" of technology (soft and hard) at that time The expectations of what the technology could 
provide (reflected in the project design) outpaced what the system could comfortably prov:de. The team 
were technically reliant on the outside technology expert 
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16 Training Outcomes and Evaluation 

In terms of service delivery evaluation the key issue is quality of service. Sunnybrook wished to address 
this important issue head on: by providing the first NMLM product with content oriented toward 
providing customer-focussed care. An unexpected or side effect outcome from this development project 
was the creation of a new team where members could benefit from and learn about other members' skills 
and talents. The creation of a team culture, particularly one involving an innovative project can be a 
difficult but rewarding endeavour. But the lessons learned and the new culture being created in a NMLM 
development team can provide a very strong basis for effective future projects together 

Comments/Suggestions/Questions about this document.  
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Recommendations for MALAWI in Health Sciences 
In observing the challenges and constraints involved in a large NMLM project in a health sciences centre 
there are a ....mber of useful pointers for others who are attempting this innovation Some ideas to 
consider 

I Start with a Small Project 

A quick turnaround gives everyone con fidence in the early stages - this is important A smaller initial 
project is more likely to be successfully implemented Choose something which will be useful throughout 
all of the workstations NMLM projects tend to involve an enormous expenditure of effort, probably 
much more than anticipated. For those new to the multimedia design/development process the sharp 
learning curve will tend to make overreaching demands on stamina and skill acquisition At the end of 
each cycle build in a sound evaluation/validation process, and incorporate the neve knowledge into the 
plan for the next project. 

2. Chose a Smaller Target Audience 

Narrow down the target audience involve many workstations design for one identifiable group of users 
This clarifies the instructional goals and objectives and facilitates the evaluation process 

3 • ard Skills are Easier 

Choose "harder" more clearly definable skills or knowledge transfer as the learning goal (and objectives) 
for the first projects This "concrete" factor will yield a clearer picture of the actual skill gain and 
knowledge transfer which can then be evaluated in a more quantifiable fashion More abstract concepts 
involve more sophisticated instructional  de  ,n and usually make larger demands on motion video and 
sound assets 

4. Use Instructionally Appropriate Media 

This is where an experienced instructional designer's skills are needed It is easy to get lost in the exciting 
possibilities of full motion (digital) video, animated graphics, colour, sound - attempt to bring all the 
elements of analogue video to the little screen But always ask. is this the best way to support the learning 
strategy for this particular learning objective? This restraint takes enormous discipline when the demands 
of the new technology are loudest in the project. It is better to err on the side of "lower tech" and then 
use higher quality enhancements when choosing interface media (graphics, animation, video, sound,  etc.). 
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The lesson is don't use higher level assets than the task demands 

5. Evaluation: Formative 

Ideally there should be a pilot study using a subset of the target audience The formative evaluation plan 
(with assessment instruments) must be complete as soon as the instructional objects are agreed upon The 
key question is what skills and knowledge transfer is the program designed to support? How well des the 
module do this? Pre- testing and then post-program testing is the classic way to examine program-derived 
instructional gains How well is the technology suppo rt ing the instructional  goals' This can be determined 
from structured observation sessions, one-on-one interviews, and exit opinion questionnaires, among 
others 

6 NMLM Project Leadership 

There is one major aspect of a NMLM project which is fundamental to the decision around the NMLM 
team and leadership experience in the use of instructional technology But it is the instructional part of 
the project that tends to be subsumed in a new NMLM project under the unyielding pressure of 
implementing the associated technology Instructional technology has become a specialty area Choose 
someone to lead who has a great amount of instructional design experience and skill in instructional 
technology If this person is not on the team then contract or hire one This person has presumably 
worked out many of the problems in previous projects The new team will have enough to contend with 
because of the steep learning curve associated with NMI,M projects 

7 Solid Instructional Design/Development Process 

Systematic and iterative these two words describe the most fundamental processes within the 
instructional design model which fulfills the criteria for accouetability and rationality in managing the 
NMLM project The chosen model is the basis of and describes the relationship among all decisions are 
designing the instruction and choosing instructionally strategic me .  dia (See ISD Model previous pages ) 

8 Sound Advice 

Sound files (AV1 and WAV) take up an enormous amount of disk space/ bandwidth For technological 
(and instructional) reasons try to restrict sound to transitional music and SFX (sound effects) Excessive 
narration and dialogue (beyond instructional necessity) are costly in disk space and increased access time 
Instructionally the learner has less control when the instructional information is (for the most part) 
through audio This is because the learner has to listen in realtime - unlike text (for example) where a 
faster reader can move on to the next section For literacy reasons sound can have real benefits - but 
more likely too much sound information can be redundant to graphical information and diminish learner 
control. It is tempting to use the narrative script as the key instructional agent but it is not the best use of 
instructional assets in most cases 

9. The Motivation Issue 

The game paradigm is ubiquitous in multimedia And while it is important to lower anxiety, create interest 
(in general) and keep the attention of the leamer when using NMLM there are many strategies which can 
be used to support learner perseverance and comfort This task is the province of the instructional 
designer. The user interface design (graphical and navigational) is extremely important to the success of 
the program Consider appropriateness in terms of user characteristics (in this case highly varied), 
literacy, gender, experience with technology, program content, etc It is important that a consistent 
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interface is designed and used. This engenders user confidence and gives a feeling of familiarity which 
lowers anxiety. Expending a large arnount of asset resources for a "gee-whiz" game animation has to be 
justified instructionally and technologically .  A beautifully designed graphical user interface which has 
been beta tested is more important All programs newly developed could run within this environment 
There are many free graphical and audio assets which would enhance the look and sound of the program 
But only sound rationalized instructional design will keep the learner continually "motivated" when the 
novelty of new technology and garne-based attention- grabbers wears off. 

10. Strategic Association 

Many health services delivery centres (ie Hospitals) have an association with or have professional 
contacts or associations with universities and colleges Most of the post- secondary institutions have 
access to centres of instructional technology There are many benfits to creating alliances among these 
skill groups 
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Appendix 

This appendix lists some factors to be considered when conducting a bene fi ts or cost-benefits analysis 

enefits 

o Increased Student Capacity 
o Instructional Support Capabilities 
o Testing and Record Keeping 
o Ease of Revision 
o Reduced Instructor Load 
o Reduced Learning Time 
o Effectiveness & Mastery of Learning 
o Retention 
o Validity - Transfer to job 
o Safety 
o Amount of Practice 
o Motivation 
o Learning Enjoyment 

Training Outcomes 
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o Student Throughput 
o Student Completion Time 
o Testing Time 
o Retention Period 
o Motivation/Attitude Change 
O Achievement Level (Accuracy, Speed) 
o Revision Time 
o Attrition/Failure Rate 
o Absentee Rate 
o Accident Rates  
o Productivity 
o Other 

Opel atioreal Outcomes 

o Production Rate/Quality 
o Sales Volume 
O Equipment Failure Rates 
o Job Turnover Rates 
o Quality/Speed of Service 
o Accident Rates 
o Job Pro fi ciency 
o Customer or Employee Satisfaction 

Costs 
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o Design 
o Development 
o lmplementation/Delivery 
o Maintenance 
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