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1. INTRODUCTION

The purpose of this paper is to identify and document the state of the art in Performance Support System (PSS) technology and describe potential uses in Navy settings.  This effort is in response to tasking from the Director of Naval Training’s Office of Training Technology (OTT, N75).*  

The performance support system approach to improving job performance is rapidly gaining favor with the professional training community as an alternative to traditional classroom training.  While training seeks to transfer knowledge and skill to employees before they enter the work-place, performance support attempts to reduce the amount of required training by providing employees with access to information, tools and processes, advice, coaching, feedback, etc., within the context of the work-place.  When performance support tools are used on the job, the training that takes place before beginning work can simply be focused on how to use the performance support tools effectively.

Traditional training, while beneficial in a number of business circumstances, lacks the efficiency designed into a performance support system.  While training is in anticipation of need, it usually removes the employees from the work environment while they learn; in contrast, performance support allows the worker to remain on the job and access the information resource, support tools, and expert advice at the precise moment it is required.  The ultimate goal of a PSS is consistent, expert-level task execution by novices.

Performance support falls under a broader discipline called Human Performance Technology (HPT).  HPT is a collection of techniques and methodologies designed to improve skills and productivity in the work place.  Although HPT had roots in training, it has been expanded to include other techniques for improving skills and productivity.  Today, HPT utilizes tools and resources, the documenting of “best practices” and “tricks-of-the-trade”, and easy access to reference materials, etc., enabling workers to be more successful on the job.  

Performance support has been with us for years in the form of Job Performance Aids, Help features in software, and as specialized tools or print based memory aids used on the job to remind workers of procedures, rules, or formulas.  More recently, PSSs were built to integrate resources and tools to facilitate working on complex tasks without prior training.  PSSs structure and present information, knowledge, advice, and support resources at the moment of need to reduce the amount of job knowledge a performer has to possess in order to perform a task.  The goal of performance support systems developers is performance-centered design.  Performance-centered design is the approach where every system is designed with the principles of performance support built-in.

1.1 Scope

The scope of this effort includes:

· Types and characteristics of PSS, 

· Appropriate applications for PSS, 

· Use of PSS within industry and government,

· How might PSS work in the Navy, and

· References and sources for additional information.

1.2 Types And Characteristics Of PSS

There is no simple description of a PSS, because each one should be designed to meet the specific task requirements of a particular job.  There are, however, common components of a generic PSS.  A PSS is composed of a number of electronic support tools that are usually accessed through a computer graphical interface.  To be effective, these PSS pieces must be woven together with a hypertext authoring system, which allows the user to skip around within the software, instantly finding information or advice, seemingly without abandoning the task at hand.

An underlying technology of PSS is expert systems.  In that “expert” and “expert assistant” are really social roles, one might best understand what a PSS is by looking at the four basic roles it can fill:

PERFORMANCE SUPPORT SYSTEM ROLES

Librarian
In this role it helps the performer find, organize, and interpret the information necessary to carry out a task.

Advisor
It embodies and shares some specialized expertise that the performer needs to carry out the task.

Instructor
In this role, it trains the performer in some aspect of the work to be done.  Just as the advisor role is closest to that of an expert system, the instructor role is an outgrowth of computer-mediated instruction.**

Doer
When in this role, it does the work with or without assistance from the human performer.

It is important to understand that a PSS may be thought of as a toolbox with various tools designed to fulfill one or all of these roles.  Individually the roles address specific problems, but the well-designed combination of them all makes for a powerful performance support system.

Sleight (1993)
 identified several key characteristics of PSSs that make them unique and identifiable.  These characteristics include:

· The system must be computer-based.  Although some components may be paper-based (such as a laminated job aid) or people-based (such as a help-line), most of the information should be accessible through a computer or a network.

· The system provides access to discrete, specific information to perform a task.  The information may include data from a database, instruction in an electronic job-aid, advice from a help file or expert system, or productivity tools such as a word processor or spreadsheet.

· The system is used on the job.  PSS systems should be readily accessible to employees on an “as needed” basis.  Ideally, they will be accessible or integrated with the employee’s workstation and job tasks.

· The user controls the system.  The motivation for the use of a PSS should come from the employee.  If it is clear that a PSS can help improve job performance, there will be no need to schedule time or mandate its use, as is currently done with computer-based training courses.

· The system should reduce the need for prior training in order to accomplish the task.  Although training sessions may still be recommended and essential for new employees, a well-designed PSS should reduce the amount of time required for isolated training sessions.

Other experts have classified performance support systems into three fundamental types based on the extent to which the PSS is integrated into the operational system.  The three fundamental types of performance support within computer-mediated work environments are contrasted with Job-aids, Help Features, and Computer Based Training in the next section.
 This contrast will provide the reader a better understanding of Performance Support Systems by comparing their features with those of the more familiar Job-aids, help systems, and interactive multimedia instruction (IMI). 

1.2.1 PSS & Job Aids

As might be expected, most organizations have so much time and money invested in current systems (legacy systems) that it is impractical to start from scratch to implement the latest technology trend.  Rather, the approach is to “add-on” performance support to those legacy system applications.  While job aids are commonly used in most industries, performance support systems must be integrated with an existing computer system, and are expected to be more flexible in their applications by the user.

Comparing PSS to Traditional JOB AIDS

PERFORMANCE SUPPORT SYSTEMS
JOB AIDS

Can support simple or complex task performance; can address multi-pathed, conditionally branched, integrated processes via expert systems.
Typically support simple, linear sequential procedural tasks.

Can accept user input or data as a basis for situationally specific branching, advice, information presentation, etc.
Do not accept user input or data.  Structuring occurs in advance of need and addresses limited situations.

Provide task structuring, advice, and related information.
Provide task structuring but not related information.

Can present customized views of the system to individual users.
Structured in advance and do not accommodate individual user requirements.

Can incorporate multiple modes of information presentation (e.g., text, audio, images, animated sequences).
Typically paper-based with possibility of passive multiple modes (i.e., text and still images).  When electronic, could incorporate multiple modes, but is mostly text and still images.

Can provide alternate access to the information (e.g., menus, alphabetical listings, context-sensitive to software or condition, hierarchical access through outlines, or relational access through hypermedia.
Typically provide predetermined and structured access.  Because the information base is not integrated, the path is usually linear.

1.2.2 PSS & Software Help Features

Similar to software help features, performance support can be inherent to the system itself.  However, unlike help features in software, performance support is so integrated into the interface structure, content, and behavior and the application logic that it is impossible to differentiate it from the system itself.  In fact, the attributes and behaviors of the interface and immediately accessible resources, combined with the underlying data and system functionality, are what make it a performance-centered system.  Examples of performance support are most in evidence in task-centered systems where explicit understanding of the work and tasks, performers, and work contexts can be institutionalized into the software.  Unlike help features, when there are high levels of performance support as evidenced by a large number of the attributes and behaviors described below, people do not have the psychological awareness of moving to and from a help feature within the system.  They simply feel that they are just doing their work.  Unlike help features, performance support is computer mediated and often context sensitive to the task and worker situation, but it is either:

· invoked by the performer (e.g. Advisors, Wizards or Cue Cards), or 

· is presented to the performer and can be accepted or rejected by turning it on or off (e.g., Tips, Cue Cards, Explanations, Checkers).

Comparing PSS to Software Help Systems

PERFORMANCE SUPPORT SYSTEMS
SOFTWARE HELP SYSTEMS

Support a broad range of tasks, whether or not software is involved.
Typically support only software related tasks and are usually confined to software rather than job task support.

Provide information, task structuring, interactive, conditionally branched advice, examples, and interactive training.
Provide passive information only.

Internally cross-referenced information or knowledge, which is also linked to other structures.
May or may not be internally cross-referenced.  Typically not context-sensitive to software applications and not linked to other resources.

Can support complex, interrelated tasks with conditional branching.
Usually provide limited descriptions or procedures and, sometimes, examples.  Rarely deal in combined procedures or complex tasks.

Provide multiple means of access and alternative views of the content.
Typically accessed via structured menus (listing topics, alphabetical listings, commands, and so forth.

May accept user input or data.
Do not accept user input or data except as menu choices.

Can contain customized views of the information or support.
Could contain customized views of the information, but rarely do.

1.2.3 PSS & Computer Based Training

Computer-based training is provided for training and learning that is external to and not integrated with the computer-mediated workspace.  CBT may or may not be run from the workstation.  What differentiates performance support from CBT is a prior integration with workstation computer displays and tasks in performance support.  Examples of CBT include training programs (used in the classroom, or independently), digitized documentation, electronic communication with peer support, Help Desks, electronic bulletin boards, etc.  By its very definition, CBT results in breaking the work sequence and a resultant productivity drop.

Comparing PSS to Conventional computer-based training

PERFORMANCE SUPPORT SYSTEMS
COMPUTER-BASED TRAINING

Contains an organized, interactive, hyper-reference information base that can be accessed in multiple ways or pre-linked to other components of the system.
Contains an information base that is typically structured within predetermined presentation sequences.  When information base in CBT is organized with hypermedia and linked to interactions or applications software, it is more similar to PSS than traditional training.

Contains a broad range of support mechanisms, including interactive advisory or other problem structuring and decision support mechanisms to assist users with specific problems or situations.
May outline procedures or processes as part of information presentation, but rarely includes other interactive support mechanisms.

Can accept and manipulate user input or data.
Typically uses pre-established examples for task practice.  Does not accept specific user input to address a given user problem, situation, or need.

Permits very flexible navigation and information access by users in nonlinear structure.
Typically structured in advance by developer to present optimal sequence and approach to communicating information and task practice.  Can permit some learner flexibility in access and navigation, but most often control is limited to sequencing pre-constructed modules.

Available on demand, in context, on the job to provide information and support.
Most often organized as an event with the goal of teaching to be experienced prior to job performance.  When available on-demand at the job site, CBT is typically designed to be experienced as a sequential training event, rather than as a reference or support environment.

Emphasis is on user construction of an individualized learning sequence.
Structured to present information and experiences as organized by the developer.

Can include monitoring of user performance in a task or system and provide context-sensitive advice, information, control, or various types of support.
Monitors and tracks user activity either to record user paths or performance on questions or exercises.  When CBT is concurrent with applications software, it can “know” where users are and provide pre-linked instructional sequences or content.

Granular.
Modular.

Technology advances used in support of the behavioral sciences often are heralded as monumental events, paradigm shifts, or other such hyperbole.  PSS was similarly hyped a few years ago, and then pursued by a limited number of organizations.  Fortunately for those organizations, PSS is today a natural application of the expanding capabilities of computer technology, which happens to be occurring at the same time that most job requirements are becoming more information-intensive.  The advent of computer “linking” technology such as hypertext -- and the increased capabilities and ease of use of relational database systems, combined with increased computing speed and power in general, have provided an environment wherein the types of built-in performance support systems are truly practical.  It is now relatively easy to include searchable references, explanations, and context-sensitive help as support structures within automated systems.  

In the next section, rules of when to apply PSS and examples of how PSS have successfully integrated information, software, knowledge, and learning experiences are provided.  Then, in the section after that, several examples of how PSS have brought individuals up to speed in their work as quickly as possible with a minimum of support from other people, and how an electronic infrastructure supported novice performance are detailed.  Finally, potential applications of these success stories are identified for the fleet, enabling the military an opportunity to capitalize on advances being made in other organizations.

2. Appropriate Applications for PSS

The goal of a PSS is to support employees on the job with information and training “where they need it, when they need it, in the forms most useful to them.
  However, a PSS is not appropriate for every situation.  Reeves (1995)
 and Raybould (1995)
 offer some suggestions on issues that should be addressed to determine if a PSS is appropriate in a given situation:

1. The task/job should be complex enough to warrant the development of a PSS.  

2. Critical tasks that require precise procedures are generally good candidates for PSS development.  Critical tasks that must be performed instantly (or automatically) are not good candidates for PSS, as time-critical tasks may not allow time for the user to consult with an electronic system.

3. If there is a high degree of turnover among employees, as in the military, a PSS can be an efficient tool for training and supporting new employees.

4. A high level of support must be available to maintain and update a PSS.

5. If the organization is streamlining, downsizing, or combining existing functions, a PSS can help users adjust to additional demands on the job.

6. If company information and knowledge is already stored in electronic form or can easily be transferred into electronic form, a PSS can help to link the data and make it accessible to the employees.

7. If the employees must repeatedly access databases and other repositories of knowledge, a PSS can prove very beneficial.

In short, PSSs are best suited to certain types of tasks, such as those with the following characteristics:

· Difficult or complicated to do,

· Performed infrequently enough so that workers are unlikely to memorize the procedure, and 

· Crucial to success.

Given the advanced technology used in today’s weapon systems, manpower and personnel management systems, etc., many military applications should immediately come to mind as potential PSS candidates.

2.1 Use Of PSS Within Industry And Government

According to a recent survey, Manufacturing has been using PSS for the longest time and Government (including military) the shortest.
  In commercial organizations, there have been successful strides made with PSS technology and government and military agencies stand to profit from the lessons learned by these organizations.  In fact, at Performance Support ‘97 (the latest Performance Support System conference) only one out of more than three dozen sessions reported on a military system.  As shown in the following case studies, industry and a few public organizations are using PSS much more so than the military.

2.2 Case Studies And Benefits Of PSSs

The following case studies detail the benefits of using performance support solutions.  Success stories include: 

· Before PSS was introduced for new customer service employees at the IRS, initial classroom training was 12 hours in length.  Average entry productivity was 17 minutes per request, with and entry accuracy was 80% (or a 20% error rate).  After 11 days of using PSS, total required classroom training time dropped to 2 hours, customer service employee productivity at the IRS increased dramatically (4 minutes per request); and entry accuracy increased to 98% (dropping from a 20% to a 2% error rate).

· The Government Accounting Office (GAO) was spending $900.00 per trainee for training new GAO evaluators to produce properly formatted reports prior to their use of PSS.  In contrast, the cost to accomplish the same level of performance with a PSS was estimated at $100.00 per employee.  Full life-cycle savings at GAO were estimated to be almost $2,000,000.

· Boston Edison introduction of PSS for new customer service employees found that less time away from the workplace resulted and new employees needed shorter on-the-job training time.  With the PSS, Boston Edison’s novices performed as well as experts resulting in cost savings between $39,000-$117,000.

· At IDS Financial Services, a PSS-style front-end system was developed for their legacy bank operations system and tested on groups of new and experienced employees.  IDS reported that errors were reduced 73% for existing employees, and 87% for new employees.  Time per task was reduced 33% for existing employees, 77% for new employees.  Finally, at IDS on-the-job training times were reduced 75%.
 

General Motors

General Motors’ move to PSSs has been driven by a decrease in the number of repairs required per unit, and the increasingly complex variety of warranted vehicles to be serviced and warranty periods ranging from 1 to 5 years.  The time between training and execution of trained skills can be as much as six months, much too long for skill retention by the average employee.  Because repairs are done so infrequently, few employees have been able to retain expertise in the execution of the wide variety of requisite job skills over time.  

According to Roach, (1998)
 one can organize information in three basic ways: 

· in a linear form, such as in books and technical manuals, 

· in a data-base form to be used with a search engine or cataloging system, or 

· in a task-based form, easily recognized by the user and organized for optimal skill performance.  

Books and technical manuals are the traditional approach to organizing job relevant information and result in linear access of knowledge, with very little of the recorded information actually being accessed during job execution.  While cataloged information requires knowledge of a Dewey Decimal-like system to access it, databases today require familiarity with search engines and Boolean logic to be used efficiently.  Furthermore, databases presume that the user has knowledge of the vernacular used by the information developers, and further presume that the user is aware of the required information's existence in the database.  In contrast, task-based data arrangements used by PSSs are written in the job incumbents vernacular, employ symptoms, processes and procedures that may be common across platforms, and are based on repeatable steps, skipping detail unrelated to completion of the task at hand. 

When comparing performance support data presentation, Roach (1998) found that book and database paradigms were just as difficult to use on-screen as off.  Furthermore, these forms of data presentation were not user-friendly to job incumbents.  A task-based paradigm was built in the users' vernacular, detailing the steps needed to diagnose and identify faulty parts or systems in the vehicle.  Now, rather than training job incumbents to perform a specific repair on a new model car, experienced technicians could simply be trained (in as little as 15 minutes) on how to use the task-based PSS.

Voice input/output was the chosen interface and no search engine, artificial intelligence, or long menus were used in the interface design.  The speech interface was developed with AT&T's Speech Recognition System Watson, which is currently being sold for under $50.00 at national office supply chain stores.  The impressive Watson software takes about 30 minutes to train to user's voice characteristics, and gets smarter with each use.  The final system is portable, and uses commercial noise cancellation microphones found to be compatible with an environment where airhammers were being used "two bays away."  Each screen had 15-20 words total in active vocabulary.  The words it will accept are highlighted and underlined (in green) on the screen, thus not all potential words in the vocabulary need to be (or are) accessible.  This limitation moved the system's recognition percentage rate into the high 90's.   

GM started testing the system in three locations (Florida, Michigan and California) in April of 1998.  An extensive introductory training session was developed for the users, but was abandoned after only 15 minutes, when the mechanics said they "got it" (the user interface was that intuitive) and that "they would give it a try."  The incumbents seemed to depend more on the audio than on visual screens.  A surprising 20% of the users who tried the system with a Head Mounted Display (HMD) reported that they liked the HMD.  Roach reported that many relied primarily on the audio cues for interaction, and tended to ignore the visual system once they became familiar with the system.  It was found that the task-based paradigm with a voice interface increased comprehension by 30%.  Having interruptible multimedia was very important for users, as they wanted to skip quickly through the system.  The command "where am I" jumps you to a screen showing the system flowchart and then returns you to where you left off.  

IBM
Concerned that the workforce in the year 2000 would be profoundly different and that the established ways of training and developing people might not work as well, IBM became intrigued by the promise of PSS.  Looking for a pilot project that was difficult to do, performed infrequently, and crucial to business success, they chose the task of data modeling, which is the way software engineers organize data within software programs.  IBM developed a sophisticated PSS and attached it to the computer-assisted software engineering (CASE) tool that programmers use to perform their data modeling.  

Today, as IBM programmers work with the CASE tool, they can jump immediately into a database, tutorial, or expert system.  The database is a “library” containing journal articles and other references related to data modeling, as well as a step-by-step procedure for carrying out the task.  In the tutorial mode, programmers can learn certain procedures related to data modeling.  The tutorial mode contains 17 short lessons and three case studies.

The expert system, called the Consultant, is a troubleshooting collection of tips for programmers.  The expert system “watches” the work of the programmer, and occasionally a window will pop up on the screen with a message such as “Excuse me, but you may not want to do that.”  If the programmer asks why not, the expert system explains why the action violates an established guideline about data modeling.  The programmer is free to ignore the expert system, but forging a new way to do something is at least an informed choice.

The system was pilot-tested with a group of programmers who were given a data-modeling task and asked to do as much of it as they could in a given period of time without the help of the PSS.  Most were stymied before the time was up.  Then they were given the PSS attachment to their CASE tool.  All of them exceeded their earlier performances and were still working on the problem when the time was called.  To date, the PSS enhanced CASE tool has been implemented in 15 IBM locations.2
American Express

Providing timely and responsive support to American Express cardmembers and businesses can be a tremendous challenge for American Express Customer Service Representatives.  Callers present an enormous number and variety of situations for Customer Service Representatives to solve.  They include typical billing and payment questions and requests for changes in accounts.  The number of special promotions and programs is large and dynamic, as are the relationships between airlines, stores, etc.  But cardmembers expect and (thanks to PSS) get accurate, fast response.

Prior to the introduction of the American Express Customer Service management PSS, six months or more experience were required to attain job proficiency.  When new employees could not attain competence quickly, productivity and customer service deteriorated and unacceptable overhead costs (due to having several people involved in a single customer situation) resulted.  This also created significant job stress for representatives, who are monitored for both quality and productivity.  The stress further undermined performance, and new employees frequently quit the job, restarting the cyclic requirement to train new employees. 

While conventional training did not achieve job competence, adding more time to formal training programs was unacceptable due to increasing customer service requirements.  Interactive Courseware (ICW) had some impact on the situation, but still required time away from the job site to complete.  Furthermore, due to unstable course content, it was increasingly difficult to maintain the courses developed with conventional ICW authoring systems.

American Express’s business needs were to:

· accelerate competency curves and decrease time to competence,

· reduce the average time per customer call,

· assure sufficient, accurate, consistent, and rapid response to customer needs,

· reduce time spent in system, product, and procedure training and increase time spent in training for customer service, listening, negotiating, and other personal skills,

· support a diverse, international, multilingual employee force.

American Express began an R&D project to structure a prototype PSS that would integrate knowledge, software tools, and problem solving methodology.  The goals were:

· to provide an electronic environment within which the full range of employees, from novice to expert, could function on the job,

· to enable novices to perform as experts, 

· to reduce reliance on trial and error as the basis for on-the-job learning

· to structure a systems environment that would reduce the amount of factual, product, procedure, and process training requirements and would permit more case-study or scenario-based training and increased training time on customer service and personal skills development.

The successful prototype system interface integrated multimedia data, information, training, and tiered coaching and prompting.  It also permitted immediate access to new and archived procedures, product and promotion information, and structured training sequences for the customer service position.  

1. When signing on, the employee is today provided with news announcements, messages, and broadcast announcements via the messages window, and procedure changes and related tutorials via the procedure window.  The news option includes the ability to access full-motion video images of new television commercials, audio sequences of radio announcements, and copies of print advertisements.  The procedure section includes several views of a new procedure.  The new procedure can be read in a scrollable window or an interactive tutorial sequence that demonstrates implementation of the procedure in the system.

2. Help is always available.  There are three modes of interaction with the system based on user knowledge, skill, and preference:

· The Novice typically chooses the prompted interface.  That view of the system essentially displays task prompts and options (including system advice) throughout the task process.  The system actually works a user through a complex decision tree that presents new alternatives based on previous actions.

· The Journeyman typically chooses the pull-down menu within given categories.

· The Expert typically chooses the fast-path option within which users can use keystroke combinations.

3. References are also available on demand.  So is structured training at the granular level that includes both system and job task training.14
3. HOW MIGHT PSS WORK IN THE NAVY?

The following scenarios provide the reader with a glimpse of how a PSS might work in the Navy.  Though fictional, each is extrapolated from the systems described in the preceding section.  The intent is that an understanding of PSS might be best achieved is by envisioning one in action. 

Maintenance PSS scenario: Seaman Jones gets a trouble report about a malfunctioning electronic component.  He calls up the Maintenance PSS, identifies the system, and the PSS displays a picture and functional diagram from the Visual Database, along with a layout of the ship identifying equipment location by compartment number.  

He enters a description of the fault.  The Expert System portion of the PSS lists probable causes, identifies acceptable ranges for voltage checks, and prints out a list of tools needed to perform the checkout.  

Seaman Jones performs the voltage checks and enters the results in the PSS on-line with the maintenance department’s wearable mobile PC.  The PSS’s Expert System performs system diagnostics and identifies the most likely fault; a high-failure item identified from an integrated logistics support (ILS) failure-rate database.  The PSS searches a spare parts database, determines the part is in stock, and the application software portion of the PSS sends a request to Supply for the part.

The PSS searches the training and personnel database and determines that Seaman Jones was trained on a previous version of the system.  It presents him with a brief ICW lesson on the new component before performing the procedure.  Seaman Jones gets the part from Supply, replaces the faulty part, and gets the system up.  He returns the bad part to supply.  The PSS application software logs the part as being consumed, orders a new part, and updates the ILS failure-rate database, which is automatically transmitted to the Depot for logistics support analysis (LSA) purposes.

An administrative PSS scenario: Seaman Jones, now a Naval Reservist, transfers to another Reserve Unit.  When the Reserve Pay department generates a 1326 Transfer Order, the Unit Personnelman gets an alert for a Transfer Evaluation (Eval) on the Administration PSS.  The initiation of the transfer causes the following actions:

1. The PSS searches the Reserve Standard Training, Administration, and Readiness Support (RSTARS) personnel database and imports relevant data (Name, Rate, SSN, Date Reported, Date of Rate, UIC, etc. - all in Optical Character Recognition (OCR) format) to the Eval applications software.

2. The PSS searches the medical database and imports Physical Readiness Test (PRT) information into block 20 of the Eval.

3. The PSS keys on UIC and automatically inserts Reporting Senior information (Name, Rank, Title, SSN, and civilian address - again, all in Eval OCR format.)

4. The PSS searches the RSTARS Training Module and inserts Block 55 special accomplishments (courses completed, awards, etc.)

5. The PSS prints out a rough Eval for Division Officer input.  The Division Officer, an automated kind of guy, has been keeping a running Word Perfect Eval on all his people.  He completes it and it is imported into the Eval.  

6. Evaluation marks are transmitted back to RSTARS for advancement worksheet computation.  

7. No more late transfer Evals.

These fictional scenarios show how performance support in the Navy has the potential to ensure on-the-job performance; not increase probability or likelihood, but ensure.  

4.  RECOMMENDATION

Conduct a proof of concept for Performance Support in a Navy setting.  Evaluate the PSS versus the traditional approach, determine any increase in task efficiency or decreased training time, and develop a cost-benefit analysis to document the results.  With increasingly information-intensive jobs in the Navy, PSS technology holds promise to increase worker effectiveness.  That is especially important in today’s world of technology explosion and information overload.

5. SOURCES OF ADDITIONAL INFORMATION

Performance support is a dynamic field, with new techniques evolving at a speed to match today’s technology advances.  Any report on such a fast-moving field is ultimately a snapshot of the technology at a particular point in time.  The reader is offered the following references and sources for current additional information.  (The parenthetical descriptions of the web sites are from the sites themselves.)

WorldWide Web sites related to Performance Support:

· http://www.epss.com (An independent webzine providing a comprehensive resource on the World Wide Web for Electronic Performance Support Systems (EPSS), Performance Centered Design, and Knowledge Management)

· http://www.knowledgeinc.com (Knowledge, Inc.:  The Executive Report on Knowledge, Technology and Performance)

· http://www.fastcompany.com (FastCompany Magazine writes about the new economy and new workplace for people who believe in fusing tough-minded performance with sane human values and need new tools to solve real workplace problems)

· http://www.apqc.org (The American Productivity & Quality Center (APQC) helps enterprises manage change, improve processes, leverage knowledge, and increase performance by becoming more agile, creative, and competitive)

· http://www.cbtsolutions.com/html/m_epss.htm (CBT Solutions Magazine:  Electronic Performance Support System articles)

· http://www.cet.fsu.edu/SY2000/PIQ/PIQContents.html (Performance Improvement Quarterly Special Issue on Electronic Performance Support Systems)

· http://www.ispi.org  (The International Society for Performance Improvement (ISPI) is the leading international association dedicated to improving productivity and performance in the workplace.  ISPI represents more than 10,000 international and chapter members throughout the United States, Canada, and 40 other countries.)

· http://www.astd.org/library/epss.htm (Job Aid:  When To Use an EPSS by Barry Raybould) 

ADVANCE \d 12 APPENDIX A - GLOSSARY OF TERMS

A definition of performance support systems

In 1991, when she wrote the first popular book on the subject, Gloria Gery described the goal of a PSS: “The goal of an electronic performance support system is to provide whatever is necessary to generate performance and learning at the moment of need.”
  A recent discussion among a panel of recognized leaders in the PSS field
 came to the consensus that this goal is still valid.  However, six years after Gery’s book, it is still impossible to find a succinct, universally agreed upon definition of performance support.  Some examples include:

1. A holistic environment that provides immediate access to the information, the best approaches, and to the guided completion of activities that may or may not have ever been done before.15
2. The electronic infrastructure for capturing, disseminating, and integrating the knowledge, information, and tools a job performer needs to achieve high individual and organizational performance.15
3. Computer-based systems that are designed to improve productivity by providing on-the-job information, advice, and training when and where it is needed.

4. A computer-based system that uses knowledge-based systems, hypertext, on-line reference, extensive databases, and related technologies to provide support to performers on the job, where they need it, when they need it, in the form most useful to them.  A PSS can provide instant, job-related help to people while they’re doing the job.14
Essentially, performance support is the concept of using technology to integrate knowledge and learning experiences with software tools to improve performance.  A performance support system is the computer system that is produced as a result of applying the concept of performance support.  It integrates information, software, knowledge, and learning experiences to improve performance.  

The glossary below is provided to take some of the confusion out of the terminology relating to PSS.

Performance Support (PS): The concept of using technology to integrate knowledge and learning experiences with software tools to improve business performance by (a) bringing individuals up to speed in their work as quickly as possible and with the minimum of support from other people, and (b) providing an electronic infrastructure to enable organizational learning.

Alternative terms: On-line Performance Support; Electronic Performance Support; Integrated Performance Support.

Electronic Performance Support System (EPSS): The computer system that is produced as a result of applying the concept of Performance Support (PS).  It integrates software tools, knowledge and learning experiences to improve business performance by (a) bringing individuals up to speed in their work as quickly as possible and with the minimum of support from other people, and (b) providing an electronic infrastructure to enable organizational learning. 

Alternative terms: Performance Support System (PSS)

Performance Centered System (PCS):  A type of Performance Support System that is typically networked; involves large-scale transaction processing or database access; developed by MIS groups; and is used for many hours per day.

Performance Support Tool (PST):  A type of Performance Support System that is typically: stand-alone; does not involve large-scale transaction processing or database access; developed by end users or by a training group; and is used a few times a week, month or quarter

Alternative terms: Stand-Alone PSS, Content Software

Performance Support Engineering: A professional discipline that uses a set of techniques, methods and approaches to apply technology and develop Performance Support System using the concept of Performance Support.

Performance Centered Design: A technique used in the Performance Support Engineering professional discipline to design the user interface of a Performance Support System.

Similar terms: User Centered Design (is associated with making software easier to use, whereas performance centered design is associated with supporting the performance of work.) 

Knowledge Engineering: A technique used in the Performance Support Engineering professional discipline to capture and structure knowledge for Performance Support Systems.

Embedded Support: A type of support that is so tightly integrated into the interface of a Performance Support System that it is transparent to the user.

Alternative terms: Intrinsic Support

Linked Support: A type of support that is loosely integrated into the interface of a Performance

Support System and appears to the user as a separate or secondary interface.

Alternative terms: Extrinsic Support

External Support: A type of support that is not connected to the interface of a Performance Support System, such as classroom training, documentation, peer support or bulletin boards.

* The original task [OTT Task 97-02-02] addressed Job Performance Aids, Electronic Performance Support Systems, and Performance Support Systems.  Those terms today are more commonly and collectively referred to as Performance Support Systems (PSS).  Further, while there are many variations on how to implement performance support within a job context (such as a laminated job aid or a help-line), the presence of a computer component is now assumed, making the “Electronic” in EPSS superfluous, leaving PSS.





** Computer-mediated instruction refers to the earlier term Computer-Based Training (CBT), the subsequent term Interactive Courseware (ICW), or the latest version, Interactive Multimedia Instruction (IMI).
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