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�
Introduction








At the simplest level, certification programs are designed to test and document a person’s readiness to enter a career or perform a job.  While certification programs are currently very popular, they actually have a long and varied history.  There are at least three different types of evaluations that attempt to gather empirical data on a person’s or organization’s competence to perform a job.  These are:





Licensing – A license is an authorization granted by a government to an individual or an entity to perform a function or a service.  Licensing exists because of the duty and power of government to protect the health, safety and welfare of its constituents.  Examples:  Drivers License, License to practice Law or Medicine, Certified Public Accountant.





Certification – A voluntary act that, in some organized fashion, measures an individual’s qualifications to perform a specialized function.  Because it is voluntary, a certification is not required to perform a function or service.  Certifications are becoming increasing common in professions and associations.  Examples:  MCSE Certification; ISO 9000 Certification.





Accreditation – While certification applies to individuals, accreditation is aimed at institutions and programs.  A typical example is the academic accreditation of secondary schools, colleges and universities.





Our focus is on the voluntary act of certification.  The need for certification arises in fast changing industries that lack consistent standards and performance criteria.  There is a clear and discernable movement in both the public and private sector to define excellence in terms of performance outcomes, to measure individual achievement to these standards, and to hold people accountable for what they know and can do.  This rapid acceptance of certification, especially in the last decade, has been driven by a dissatisfaction with the lack of standards, disappointment with the outcomes from an inconsistent educational system, and market demand for accountability.


�



Certification programs impact many sectors of the economy.  Two well known programs deserve special discussion because of their far ranging and continuing impact:  The Malcom Baldrige National Quality Award and ISO 9000.  This discussion will be followed by a treatment of three popular information technology certifications:  the CNE, MCSE, and A+ Certifications.


�



Examples of Certification Programs








In 1987, the United States created the Malcom Baldrige National Quality Award.  The impetus for this act was clear:  the United States – with all of its wealth and advantage – was getting hammered in the marketplace.  America was complacent in many sectors and unprepared for the discipline, focus and systems being demonstrated in other parts of the world.  The U.S. was clearly losing position in the banking, automotive, and manufacturing industries.  While national competitiveness issues are much more complex than a single award, the Baldrige award did serve to focus on the types of improvements that could lead to stronger companies.  It set standards in seven areas. 





Leadership (9%)


Information and Analysis (8%)


Strategic Quality Planning (6%)


Human Resource Development Management (15%)


Management of Process Quality (14%)


Quality and Operational Results (18%)


Customer Focus and Satisfaction (30)





Independent examiners review a company’s applications and actual operations against the published standards.  While for some the award has become an end and not a means, it has served to operationalize quality – a very ambiguous term – and to lead the way to improved performance.





While the Baldrige award was one nation’s response to market demands and ambiguous performance standards, international associations were facing the same challenges.  The global marketplace for products and services was expanding at an accelerated rate; and this expansion was not just for multibillion-dollar companies, but for small and medium sized businesses.  The problem was that definitions, terminology and operationalization of quality was different and unique in companies and countries.  Without common terms, standards and practices, international trade was constrained.





�



Accordingly, the International Organization for Standardization Technical Committee (ISO/TC 176) was formed to bring consensus to a confusing field.  The report from an international committee was published in 1987 and is commonly known as ISO 9000.  It addresses the international standards and terminology for Generic Product Categories, Industry Segments, and a definition of Quality Systems Elements.  Among the key elements are:





ISO 9000 Quality System Elements�
�
�
�
�
Management Responsibilities�
Marketing�
�
Quality System Principles�
Design Control�
�
Auditing the Quality System�
Purchasing�
�
Quality Related Cost Considerations�
Process Control�
�
Training and Personnel�
Production�
�
Documentation and Records�
Material Control�
�
�
Distribution�
�
�
�
�



By agreeing and focusing on these common elements, companies and businesses from all over the world can function more smoothly and are better able to deliver quality goods and services to customers.





The Baldrige and ISO 9000 awards, in addition to company-specific programs such as Ford’s Q1 supplier certification, focus on companies, not individuals; but the certification principles are the same.  And as these principles have become more broadly accepted, individual certification programs have risen dramatically.  Nowhere is this increase more clearly evident than in the field of information technology (IT).  





Novell, Inc. was the first computer company to embrace and promote a technical certification program.  In 1989, the Certified NetWare Engineer (CNE) program was established to ensure the Novell reseller channel could properly market, support, and service its products.  Novell required resellers to have certified professionals on staff, and soon the CNE Certification became a “badge of excellence” and an industry standard.  Because of its prestige, it became advantageous for an individual – and not just the company – to achieve CNE Certification because this credential often meant career advancement, greater job security and increased pay.  Since its inception in 1989, there are over 150,000 CNEs worldwide.  The Novell certification program was, and is, a huge success and more than 500,000 people are certified to some level on Novell products.


�



The market acceptance of the CNE Certification paved the way for two more certification programs that have experienced an even more meteoric rise.  The Microsoft Certified Systems Engineer (MCSE) designation is barely six years old.  Its purpose is to set standards of performance for network administrators of Windows NT systems.  Six exams must be passed to achieve this certification.  The number of MCSEs by year is shown below.





Year�
Number of MCSEs�
Growth Rate�
�



FY96�



7,523�



---�
�
FY97�
21, 667�
288%�
�
FY98�
60,477�
279%�
�
FY99 (est)�
95,000�
157%�
�



The Computing Technology Industry Association (CompTIA) sponsors the A+ Certification for computer service and support professionals.  This certification has become extremely popular for Help Desk professionals; and in an industry with a growing skills shortage, the A+ Certification is an ideal entry-level credential.  Since A+ is sponsored by an association and not a manufacturer, it is not a mandatory requirement for specific channel participation as is the CNE and MCSE.  An association does not have as much direct control as do vendors or manufacturers.  But this “vendor-neutral” quality of an association sponsored certification is also a strength.  It can exclusively focus on skills and industry-wide knowledge that encompasses many manufacturers.  Because of the widespread acceptance of the A+ Certification, however, many companies are requiring A+ Certification for their help desk employees.  These industry-leading companies include IBM, CompUSA, Computer City, Packard Bell/NEC, and Vanstar.  The popularity of the A+ Certification is evidenced below.





Year�
Number of A+�
Growth Rate�
�



1996�



23,500�



---�
�
1997�
50,000�
212%�
�
1998�
89,000�
176%�
�
1999 (est)�
115,000�
131%�
�



�
These, then, are examples of popular certification programs.  The Malcolm Baldrige and ISO 9000 focus on companies, while the CNE, MCSE, and A+ are technical certifications for individuals.  Another indicator of the increasing popularity of certifications is to examine the number of individual certification tests taken at Sylvan Prometric testing centers.  These testing centers are dispersed throughout the world and this is where an individual would go to take A+, CNE or MCSE tests.  These tests are downloaded to individual workstations and they are completed in a secure, proctored environment.  Over the past six years, the number of individual certification tests have increased more than ten fold. 





Year�
Tests Taken�
�
1992�
150,542�
�
1993�
265,563�
�
1994�
422,965�
�
1995�
678,986�
�
1996�
873,036�
�
1997�
1,117,849�
�
1998�
1,816,755�
�



These numbers are conservative because other testing centers besides Sylvan can be used, and there are internal company certifications that do not utilize independent testing centers.  But the growth and trends clearly demonstrate the popularity of certifications in the 1990s.





With these established certification programs, and their success in the marketplace, more and more companies are looking to establish their own programs.  There are many benefits to an effective certification program, but these are not derived overnight.  In addition, certification programs are major initiatives that impact people, departments, market position and careers.  Certification programs are infinitely more complex and far reaching than simply the development of a training program and a test.  


�
Expected Benefits:  The Triple Win








There is one common ingredient in every successful certification program:  it works for everyone.  There are clear and tangible benefits for all constituents, and this is the primary reason that the demand for certification far outpaces a typical educational program.  When these benefits are real and immediate, the popularity and demand for certification escalates.





The Triple Win refers to the three constituents of most certification programs:  the sponsor, the company, and the individual.  The sponsor is either a manufacturer/vendor or an association.  Novell, Microsoft, Cisco and Hewlett Packard are examples of vendors who offer certification for channel and dealer partners.  In many cases, these certifications are also available outside the channel to the public at large.  CompTIA and the Business Technology Association (BTA) are examples of associations that offer certifications to their members, and in the case of CompTIA, to the general public.  The benefits to the sponsor will vary depending if it is a vendor or association, but generally are:





Greater service to the channel.


Enhanced market visibility and credibility.


Reduced support costs.


Revenue stream from certification testing and training.





Initially for many vendors, the primary driver has been to reduce support costs.  In essence, if the reseller or channel partner has certified employees who are, therefore, knowledgeable and competent in the technology, then the channel partner provides quality support to the customer, not the vendor.  But for very successful certification programs, the enhanced market credibility and revenue stream can be equally important.  The typical certification test alone costs $100 so the economics are substantial, especially when the cost of training is included.  Certification is big business.





The benefits for the channel partners are also considerable.  These benefits include:





Greater credibility with customers.


Increased customer satisfaction.


Improved productivity.


Career path for valued employees.


�
Because certification is a measure of competence, these channel partners improve their competitive position over companies that do not have certified personnel.  Research has shown that for over 75% of companies who want to contract for information systems services, the presence of staff with professional certifications is a major reason for awarding the contract.  Companies also expect that there will be tangible business impacts from certification, and that there will be a positive return on their investment.   The research studies presented in later sections of this paper address these expectations.  And finally, a certification program presents a clear, discernable career path for valued employees.  It shows them that the company is willing to invest in their career and professional development.  In a job market with a shortage of skilled personnel, training is the most significant factor in attracting and retaining a skilled workforce (Information Week, 1997).  Training rated higher than flexible hours, compensation plans, equipment, or job titles.





The third benefit is for the individual, and this is the constituency most often overlooked.  Many training programs are reasonable from the company’s perspective, but the reasons are less compelling for the individual.  The WIIFM  (what’s in it for me) test is often failed.  Certification programs send a very different message. The individual benefits include:





Greater prestige.


Path for professional advancement.


Job security.


Compensation.





There is a very strong individual pull for successful certification programs.  The demand becomes difficult to quench and is largely responsible for the tremendous popularity of, for example, the MCSE and A+ Certifications.





For each certification program, it is important to clearly position both the benefits and potential weaknesses for all constituencies.  The matrix below is a useful tool for this analysis.





Constituency�
Benefits�
Potential Weakness�
Overall Balance�
�
�
�
�
�
�
Individual�
�
�
�
�
Corporation�
�
�
�
�
Manufacturer�
�
�
�
�
�
�
�
�
�



�
The Triple Win occurs when the benefits outweigh the issues for each of the three major audiences.  When this happens, the net effect becomes greater than the sum of its parts; and the certification program achieves greater success and becomes more firmly entrenched.





With this understanding of the Triple Win in mind, it is now time to put certification and training in a broader context.  The treatment of the Certification Training Model will be followed by specific requirements for successful certification programs.�



The Certification Training Model








While the Certification Training Model is conceptually very similar to the way most educational and training programs should be structured; in reality the two are quite different.  Most training programs are more concerned with the information presented than the learning that occurs.  Many training courses only pay “lip service” to learning objectives.  In addition, measurement and documentation of outcomes are very seldom accomplished in training programs.  All of these elements are essential to certification.  The following Certification Training Model highlights the key elements that should be part of any certification program.











�





�




















��
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The key elements of the Certification Training Model are:  1) excellence is defined in performance outcomes; 2) measurement for both initial assessment and certification test purposes; and 3) training program and reinforcement options to enable learners to reach desired levels of knowledge, skills, and performance.  The basis for all certification programs is consensus on the performance outcomes that define excellence or success.  These outcomes provide the consistent set of criteria and standards that can be measured and to which people are held accountable.  The initial assessment is important because experienced learners may not need the entire training program; consequently money and time can be saved by an assessment conducted before training. The provision for training and reinforcement options is also an important feature.   If training is offered in just one delivery option, then the certification program becomes less flexible and inclusive.  Some learners will be excluded for time, cost, or logistical reasons.





It should be noted that this model includes both certification testing and training programs to provide the knowledge, skills and performance to achieve certification.  Most companies design their programs with both elements; but it is certainly possible to develop the certification test based on accepted performance criteria without the training component.  CompTIA, for example, developed the A+ Certification objectives and test and other organizations provide the training.  Novell and Microsoft, on the other hand, have developed both the certification and the training.  Other training companies and publishers have also developed independent MCSE and CNE training because market demand has far exceeded the offerings of one training supplier.


�



Requirements for Successful Certification Programs








The Certification Training Model provides a valuable framework.  Now, it is time to examine the requirements for a successful certification program.  There are technical, operational, and marketing requirements.  Each is important in its own way; a successful program must include a blend of all three types of requirements.





Consensus on Performance Outcomes - In the popular vendor-based certification programs such as MCSE and CNE, this step includes performing a detailed job-task analysis on a representative sampling of people and environments.  This analysis is then reviewed and weighted by a team of experts.  It is not unusual for this process to take several months and be very expensive.





	Another alternative is for a set of learning and performance objectives to be developed, and these objectives are reviewed, modified, and approved by a panel of experts.  These experts should be familiar both with the technology and the tasks actually performed on the job.  The expert panel should be able to categorize and prioritize the objectives in terms of:  importance, frequency of use, and difficulty.  After the initial set of objectives are established, the expert panel should meet on a regular basis (e.g., every six months) to review the objectives and their current rankings.





2.  Proper Statement of Certification Objectives - The credibility and validity of the certification program rests on the objectives, which are the operationalization of the learning outcomes.  There is a specific language and structure for objectives that must be followed.  Both the desired behavior and content must be clearly stated and measurable.  And in many cases, these objectives should be linked to a taxonomy of higher level skills to more logically and coherently organize these objectives.





Publication of Certification Objectives - Certification programs have an obligation to publicize their objectives.  It is almost “the right” of all constituents to access and review the certification objectives.  There is a “truth in packaging” element to many public certification programs.  MCSE Certification criteria are available on the Microsoft Web Site, as are A+ objectives on CompTIA’s site. 





Certification Matrix Linking Objectives to Educational Programs Learners have the right to know how education maps to the certification criteria and objectives.  This mapping is voluntarily done by some vendors, but is mandated by Microsoft.  The Certification Matrix is becoming accepted in the industry as a “Best Practice.”








5.    Enhanced Visibility and Credibility of Certification - The certification program cannot be considered the “corporate program of the day:  a fad that is here today but gone tomorrow.”  In order to be successful, it must have the power to endure.  The critical success factors to achieve this end are:





executive commitment and sponsorship.


clear, articulated benefits to all constituents.


buy-in from all constituencies; participation on advisory committee.


effective marketing plans and supporting collaterals.


White Papers documenting business and personal benefits.


case studies on benefits of certification.


Web site location that includes published objectives, FAQs, available materials, e-mail support, and assessments.


conference and seminar presentations.


a zealot (or two).





Measurement for Both Assessment and Certification - The essence of a certification program is that there are defined performance outcomes (objectives) and there is the ability to measure the extent to which these outcomes are achieved.  In addition to measurement for certification, it is also important to have a pre-assessment measurement to enable participants to achieve certification in the most efficient manner possible.  If people can achieve certification without attending the full certification training course.  Experienced personnel, if they possess the required knowledge and competencies, should be able to take a test and achieve certification.





A Robust Test Item DataBase to be used for Certification and Assessment Measurement - Sound methods of test item development must be used in any certification program.  These practices include:





test items linked to certification objectives.


development of five times as many test items as required per test.


expert review of all test items for accuracy, difficulty, and linkage to objectives.


pilot testing of proposed test items.


a test engine that randomly allocates test items so that “test wiseness” is minimized.


documentation of the test item database.


consistent refreshing of test items.





	There is another level of psychometric rigor that can be applied to test items.  These include weighting, item analysis, and reliability calculations (inter-rater reliability and alternate form).  This level of analysis requires computer modeling and constant monitoring.  It is extremely expensive to complete this psychometric analysis on a continuing basis; and while it is necessary for publicly available vendor-sponsored certification tests, it is not required for all certification programs.





Training and Reinforcement Options - It is important that training and reinforcement options be offered for people who want to participate in certification.  Different tracks and options need to be available for:





Participants who need additional emphasis on technology fundamentals and terminology.  These participants are not properly prepared for the class, would slow down the class for others, and would become lost and frustrated.  The ability to address prerequisite knowledge and skills is an essential component of effective certification programs.


	


Participants who have significant experience and could achieve certification through self-study and alternate means.





Participants who have completed certification and desire incentives or guidance to pursue another certification, and the next step in their professional career.





Certification Is Not Forever – If a certification program is to be successful, it must endure.  It must be more than the “corporate program of the day.”  There must be a plan to refresh the existing certification and revise, if necessary, with the advent of new technology.  This latter requirement is particularly acute in technology industries where products can often have a six-month life cycle.  Novell, for example, has a separate CNE for each version of its NetWare Operating System (3x, 4, 4.11, 5); but instead of having to take six exams for CNE 5 Certification, there is a single upgrade exam for existing CNEs. 





These, then, are the critical requirements for the establishment and continuity of professional certification programs.  Some of these requirements are technical and operational, while others have more of a marketing focus.  To establish a successful program, all of these elements must be working together.  It is important to remember that the risks and rewards of a certification program are considerably greater than just providing training courses.  Certification programs have a much broader and more pervasive impact; and consequently they are more difficult to develop, maintain, and run.  But successful ones can greatly affect careers, earning power, quality of service, customer retention, and profitability of the business.


�



Issues and Benefits of Certification Programs





The popularity of certification programs is at an all time high.  In 1998, IT professionals alone completed almost two million certification tests at Sylvan Prometric testing centers worldwide.  According to a Dataquest survey, 75% of the certification programs in operation today are less than five years old.  Clearly the market is booming, especially in industries that rely on advanced technology for competitive differentiation.  For these companies, certification provides:





accepted standards of excellent performance and ways to measure and hold people accountable to this standard.





a basis for determining who is competent and capable…taking the guesswork out of who to hire and retain.





a marketing advantage by having more competent certified people on staff.





a career path and prestige for employees.





While the growth of certification programs is irrefutable, some of the benefits are.  There are concerns about programs that have developed so rapidly and have not followed the requirements for successful certification programs delineated in this paper.  As in any collection of different programs, some will be exceptional and others marginal.  But, the three most common questions pertaining to certification programs are the following:





A certification is not a degree – There has been considerable debate and even legal action over the distinction between a technical certification and a two or four year college degree.  As strange as this seems, it is real, especially in educational communities.  The primary contention is around the term “engineer” that is used by Microsoft and Novell, among others, in their certification’s title.  The technology vendors believe this is an appropriate term as it applies to a specific job and technology; and does not imply that their certification is in any way equivalent to an engineer who graduates with a four year degree. 





The “paper” credential – This term first appeared in conjunction with the CNE, but it applies to all certifications.  The paper CNE or MCSE is someone who passes the test but can’t do their job.  There will always be people who “test well” but have trouble performing on the job; but the paper credential is essentially a test validity issue:  Does the test measure what it says it measures?  A factual-recall, multiple choice test is not a good measure of problem solving skills and job performance.  This issue, therefore, can largely be addressed with better tests and continued high standards.  Microsoft and Novell are now including simulations and case study problem solving activities in their tests.  Cisco has gone one step further to include actual lab performance tests for their certification.  It is interesting to note that the most vociferous critics of the “paper CNE or MCSE” are those who have already achieved their certification.





When employees get certified, they leave for higher paying jobs – This is a belief that exists in certain companies and specific industry segments.  In many cases, this is a strong belief; but it is both a marketplace supply and demand question, and an empirical issue.  It is a marketplace issue because people will leave a company if they believe there is little future growth and if they are not fairly compensated.  Certification is only a manifestation of these reasons, not the cause.  People will leave--regardless of their certification status--if opportunity and reward do not exist.  It is also an empirical issue because we can determine if certified employees are more likely to leave or not.  The Garner Group study described in the next section of this paper presents data on retention of certified employees.





While issues remain with certification programs, especially without the proper architecture and structure; it is also instructive to examine the benefits of existing programs.





During the past five years, there has been a more concerted effort to document the business impacts of technical certification programs.  Three specific evaluation studies are presented.  Each of these studies will be addressed in terms of:





Title


Author


Date


Purpose


Methodology


Key Findings





�



���Title:   Financial Benefits to Supporters of Microsoft 


            Professional Certification


�


Author:  An IDC White Paper.  Analysts Rebecca Segal and Stella Chen





Date:  1998  





Purpose:  To answer the question:  “Do companies that invest in Microsoft Professional Certification for their employees receive a return on their investment?”





Methodology:  IDC conducted in-depth interviews with 150 Information Systems (IS) managers responsible for NT sites in the United States.  The respondents were then placed in two groups:  those who employed at least one MCP in their organization (38), and those who did not (112).  There were no significant differences relative to the characteristics (e.g. company size) between the two groups.  Companies that completely outsourced there IS functions were not included in this study.





Key Findings (General):  





For companies looking to outsource some, or all, of there IS functions, 75 to 85% of the companies would prefer, or only choose, a third party company with certified professionals.





Companies with MCPs on staff are less likely to employ outside consulting firms.  Thirty-six percent of companies without MCPs hire outside firms, but 15.8% of companies with MCPs do the same.





The primary reasons companies support certification are:  better and more efficient services, replacing outside consultants, and supporting individual employees.





More than 80% of companies believe they have achieved some or all of these benefits.


�



��Key Findings:  (ROI)





End-user Help Desk Support:


Certified employees can handle more support calls (3.57 per hour to 2.57 per hour).


Certified employees can deal with a broader range and more complex support calls.


The cost per call is less for certified employees ($7.55 vs $9.35 for a savings of $1.80 per call).





Server Downtime:


Companies with MCPs experience fewer incidences of server downtime per year (8.3 vs 9.9).


Companies with MCPs experience shorter duration of downtime per incident (2.35 hours vs 2.88 hours).


The net result is that there is a savings of $2529 per server/per year for companies with MCPs.





Payback of Certification Costs:


For companies with 12 servers (the average number in this survey), the payback period to recoup certification costs is four months.





��



���Title:  1998 Training and Certification Study


�





Author:  Gartner Consulting conducted the study and it was commissioned by Sylvan Prometric, Hewlett Packard, Microsoft, Novell and Sybase.





Date:  1998





Purpose:  To gain an understanding of user wants and needs with regard to training and certification, and to understand the differences between those who embrace certification and those who do not.





Methodology:  Gartner Group interviewed 250 IT managers through a telephone survey, 6000 certification candidates through an on-line survey, and 400 other users of IT training through a mail survey.  This study has been completed for each of the last three years so longitudinal data are available.





Key Findings (General):





About 70% of IT staffs have been trained, whereas about 33% have achieved certification.





The top four job categories of certification candidates are:  system engineer; network engineer; network administrator; and service technician.





Over 90% of candidates feel certification is valuable.  The primary reason for candidates wanting certification is professional advancement (~60%).  This finding has been consistent for three years and across different geographical areas.  The next highest reasons (preparing for a job, increased compensation) fall below 10%.





In terms of study method to prepare for certification, employers prefer instructor-led training, whereas certification candidates say they use self-study materials more.





Key Findings: (ROI)





Retention Rates:


68% of respondents state that there is no difference in retention rates between certified and non-certified employees.


9% say that certified employees are more likely to leave.


23% say that certified employees are more likely to stay.





��



���Title:   The Value of Certification for Solution Developers


�





Author:  Southern Illinois University at Carbondale





Date:  1996





Purpose:  To determine the usefulness of certification for solution developers and their employers.





Methodology:  Surveys were sent to 800 Microsoft Certified Solution Developers (MCSD) worldwide.  A response rate of 34% (N=254) was obtained.  Participating MCSDs were asked to solicit the cooperation of their supervisors.  Supervisors were asked to submit performance appraisals for certified and non-certified personnel.  Ninety-three appraisals were received from 56 supervisors.  The majority of the companies (>60%) included in this study are Microsoft Solution Providers.





Key Findings:





More than 90% of the participants rate their certification as useful to very useful for their professional credibility with customers and employers.





Supervisors rate MCSDs more capable in skills that are well covered in the certification program.  There is no significant difference between the groups in low coverage dimensions.





Supervisors rate certified employees almost twice as likely to have achieved advanced to expert job competence.





��
Conclusion








This paper has examined one of the most dynamic and impactful movements in the training industry:  technical certification training programs.  All of the top 20 software and hardware companies have embraced certification.  In 1998 alone, over 1,800,000 technical certification tests were taken at Sylvan Prometric testing centers.  This figure says nothing of the internal certification tests that are distributed through other channels.  The remarkable and inescapable fact is that there is a strong demand for certification training, seemingly much greater than typical training courses that often suffer from lack of demand or varying disinterest.





The historical roots and cousins of certification have been discussed.  Several examples of certification programs including the Malcolm Baldrige and ISO 9000 awards were presented.  Leading technical certification programs from Novell, Microsoft and CompTIA were then highlighted.  These programs were positioned vis-a-vis the Triple Win of benefits for all audiences and the Certification Training Model.  A series of nine requirements for successful certification programs were then derived.  These requirements are especially important to companies thinking of establishing their own certifications or using existing programs.  And finally, the issues and benefits of certification programs were delineated.  Several evaluation studies have added significantly to our understanding of these popular, dynamic certification programs.  Hopefully, more research can be conducted to guide, inform, and provide insight to present and future technical certification programs.
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