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    –
technology has transformed the way that business is conducted in
today’s marketplace. Interest in electronic commerce is at an all-time
high. Electronic messaging, document transfer and transactional pro-
cessing are increasingly commonplace, even in small companies.
Virtual warehousing has completely altered inventory management
practices. Marketing activities are a mainstay of corporate web appli-
cations. It is more common for companies to have an Intranet than
not. Clearly, knowing how to effectively deploy technology in the
workplace has become a mission-critical business skill.

Interest in using a company’s information technology infrastruc-
ture for training and performance support applications represents a
natural evolution in business thinking. Building technology infra-
structure in organizations represents a significant investment. It is in a
company’s best interest to find as many ways as possible to leverage
this investment through broadened use. The need to work smarter
and faster, access and use information when and where it is needed all
point to deploying information technology to improving learning and
performance. Supporting the training and professional development
needs of an organization’s workforce via technology has become an
important strategy for increasing and maintaining a company’s com-
petitive advantage.

Electronic learning (also known as online learning or distributed
learning) is a term used to refer to the wide range of technology appli-
cations that provide learners with the means to increase their knowl-
edge and improve their skills when and where they need support.
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Generally speaking, electronic learning features three categories of
technology applications:

■ Self-paced (multi)media such as CD-ROM, computer-based
training (CBT) and interactive videodisc (IVD)

■ Interactive, real-time and asynchronous (multi)media such as
computer-mediated conferencing, interactive television (ITV),
and video-teleconferencing. 

■ Distributed (multi)media such as the World Wide Web and the
Internet.

To better understand why electronic learning has captured the
interest and attention of corporate decision-makers, it is worth tak-
ing a look at trends in two distinct arenas that have strongly influ-
enced electronic learning’s growth and development. On one hand,
the ubiquitous availability of information technologies has made
electronic learning a viable alternative for even the smallest organi-
zations. A brief review of recent hardware, software and network
developments will help conceptualize infrastructure-related issues.
At the same time, increasingly complex, competitive workplace sup-
port needs are resulting in increased demands for better access to
information, learning and performance support resources, when and
where these resources are needed most. Therefore, a brief review of
issues addressing workplace learning and performance support
needs will provide a look at the business side of electronic learning’s
appeal.

T H E  P O W E R  A N D  I N F L U E N C E  O F

I N F O R M A T I O N  T E C H N O L O G I E S

Clearly, one of the most obvious attributes of electronic learning
is its dependence upon technology. Computers, personal digital
assistants, wireless and cellular pagers and telephones have become
smaller, cheaper and more readily available. Transmission systems
can choose from among a number of carrier options. This means
that the infrastructure needed to distribute electronic learning
resources has reached a sufficient number of (potential) learners to
create a market for programs and services.

Some of the specific developments leading to the widespread
availability of technology include:

■ Accelerated desktop computer processing speed. The processing
power of today’s desktop computers rivals that of large main-
frame computers from only a decade ago. These increases in
desktop-accessible speed and power greatly increase the capabil-
ity of individuals to generate creative computing solutions to
meet their own needs, on their own terms. This means that
powerful, customizable electronic performance improvement
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solutions are within reach for organizations of all sizes, of all
types. 

■ Platform-independent data transmission protocols. In the not-too-
distant past, the selection of an operating system standard
defined how and with whom one could exchange data files.
Given the tremendous developments in networking protocols, it
is now possible for UNIX users to share data with WIN95 users,
who can, in turn, share that information with Macintosh OS
users, who can, in their turn, share information with OS/2
users. This means that concerns of networking can be less
focused on the tools of communications networking and more
on the intent of interpersonal networking.

■ Improved browser technology, and features such as Java-enabled
client-server interactivity. Readily accessible “new media” such as
online multimedia and hypermedia offer computer users of all
levels of proficiency gateways to an array of full-motion, fully
animated, interactive, responsive information resources.
Features such as “streaming” audio and video transmit digital
bits representing sounds, pictures and motion in real time as a
web page loads on a user’s computer, allowing websites to offer
“real time” multimedia displays comparable to that available on
a CD-ROM (as long as sufficient bandwidth is available for
transmission.) There is every indication that in the next few
years, online multimedia will be the rule rather than the excep-
tion for learning facilitation and professional development. For
example, a recent survey using the HotBot search engine shows
that the number of Web pages containing streaming media con-
tent increased more than 275 percent between September, 1997
and January, 1998. This represents an increase from approxi-
mately 100,000 pages containing streaming media functionality
to more than 280,000, with the number of pages increasing
monthly at logarithmic rates. (Guglielmo, 1998).

■ Content Objects and Knowledge Content Distributors. A content
object is a modular data unit that encapsulates information to
describe and present a concept, skill operation, or procedure.
Employing a categorization schema called a meta-data structure
defines an object’s descriptive attributes (e.g., whether it is text,
animation, audio or video information; the size and type of file;
the topic being presented in the object, the performance that the
object is intended to elicit, and so on). The meta-data structure
makes it possible to combine powerful database capabilities with
online search and file retrieval capabilities so that specific con-
tent objects can be identified, located and retrieved. Known as
Knowledge Content Distributors or KCDs, (Masie, 1998), these
content object/metadata tools operate as “wholesalers” of online
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and digital learning content from multiple vendors, providing
user organizations with the ability to mix and match learning
products. In practical terms, this means that users can select and
compile the precise content objects that they specify. 

■ Improved “backend” database technologies. Combined with the
browser and interactive features noted above, programs employ-
ing full-scale database backends make it possible for even small
businesses to leverage the power of real-time online transaction-
al processing. They also make it possible to offer adaptive, fully
individualized professional development resources that respond
to a user’s profiled needs and interests by establishing search and
sort protocols that access only the information that is relevant
according to that user’s profile.

■ The ubiquitous availability of commercial Internet Service
Providers (ISPs). Many people forget that the “.com” designation
for commercial Internet users has only been available since the
privatization of the National Science Foundation’s NSF-Net in
the mid-1990s. Until that time, most Internet users were those
affiliated with government and government-sponsored research
organizations, educational institutions and branches of the mil-
itary. The burgeoning number of commercial Internet Service
Providers and the competition among them has affected dra-
matically the access to service, types of service, costs for service
and provision of user support that Internet users have come to
expect.

■ Improved access to the bandwidth needed for large file transmission.
Both because of complaints from those who bemoan delays they
encounter downloading large graphical files over the “World
Wide Wait,” and consumer demands for more bandwidth, ser-
vice providers are escalating plans for upgrading network and
modem capabilities. Digital Subscriber Line (DSL) service,
offering transmission speeds up to 30 times faster than what is
available over standard (twisted copper pair) voice-grade tele-
phone lines is starting to emerge in selected markets. The
promises of transmission speeds in excess of 1000 times the cur-
rent 28.8 - 56 Kbps modem “standards” are very likely to be
available by the turn of the century. 

D E M A N D S  F O R  P E R F O R M A N C E  I M P R O V E M E N T

I N  T H E  W O R K P L A C E

While evolving technology has certainly exerted its influence on
the emergence of electronic learning, the most important variables
influencing the initiation of electronic learning experiences come
from a need to bring about individual and/or organizational perfor-
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mance improvement in the workplace. Today’s economy and busi-
ness environments operate by new rules shaped by an organization’s
ability to adapt and respond to change. This, in turn, depends in
large part upon that organization’s employees’ ability to think criti-
cally, to problem-solve and to anticipate new possibilities
(Carnevale, 1991, Rothwell, 1996). Growing workplace demands
for information, instruction and training resources that are available
when and where support is needed is tacit acknowledgment of the
need for more individualized performance support. Increasingly,
learning resources can be accessed online. The presence of a growing
online learning and performance support marketplace is shifting the
balance of power from providers to consumers. It is easy to under-
stand why there is growing impatience with traditional methods of
designing, delivering and managing learning experiences that are
increasingly out of touch in a “wired world.”

W H Y  C O N V E N T I O N A L  T R A I N I N G  I S  

N O  L O N G E R  E N O U G H

There is no question that training plays a significant role in
meeting workplace performance support needs. However, while
training is certainly an important tool for improving employee
knowledge and skills, conventional classroom-based training may be
insufficient for the kinds of continuous, individualized performance
improvement that are enabled through electronic media. This is due
in part because training is usually not proactively developed to meet
a company’s strategic business needs. Rather, it is implemented to
react to a performance deficiency. Electronic learning provides the
means of proactively pursuing information and performance sup-
port resources when and where those resources are needed. 

Training has traditionally been conceptualized and designed as
something which is “done to” learners. That is, specific outcomes
need to be achieved, so learners are expected to conform to a path
dictated by either the designer of the learning experience, the
instructor for the learning experience, or both. Typically, training is
not designed to be flexible enough to meet an individual’s learning
needs, and typically it is not available at the time it may be needed
by any given individual. Electronic learning provides a means of
responding to an individual’s self-determined need for improvement
wherever there is access to an Internet or a network connection. 

For those who want to apply what they just learned, returning
to work from the training setting can be disheartening. The crises of
the moment often interfere with the best intentions. Goals set after
completing a training experience get set aside to deal with the details
of day-to-day business operations, and often never are implement-
ed. Self-managed and self-directed learning occurs when training
and information resources can be accessed directly from the desk-
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top. Technology makes it easier to track down resources needed to
make decisions. It can even help locate resources, both online and
offline, that are available at times and in formats that meet the indi-
vidual’s needs. With information and training resources being more
readily available via technology, electronic learning is facilitated and
enabled. Electronic learning tools can offer individualized learning
profiling that diagnose skill gaps and prescribe professional develop-
ment activities to make sure that there is a link between learning
events and on-the-job practice. Individuals can monitor their own
progress and determine what the next step in their professional
development should be.

C H A L L E N G E S  A N D  O P P O R T U N I T I E S

Many compelling arguments can be made to demonstrate that
electronic learning brings real value to the organizations that employ
technologies for meeting their information, learning and perfor-
mance support needs. Even so, while corporate training profession-
als recognize the potential electronic learning represents, there is still
some resistance to full-scale, enterprise-wide implementation. A
recent (Fall, 1996) survey by Georgia Tech University noted that
while 85% of their respondents from Fortune 500 Companies indi-
cated that their companies had either implemented or were in the
process of implementing company-wide intranets, 68% noted that
web-based training efforts are likely to be implemented 6 months to
18 months in the future. The American Society for Training and
Development’s 1998 State of the Industry Report noted that train-
ing delivered via corporate Intranets was used for only 3% of the
respondents’ total training efforts. Electronic performance support
systems (EPSS) were used in 7% of the training offered by compa-
nies participating in the study (Bassi & Van Buren, 1998).

It’s important to remember that web-based training and EPSSs
are relatively new features on the training and development land-
scape. Resistance may be a reflection of not knowing how to lever-
age the unique features that electronic learning offers. It may also be
a reflection of inappropriate expectations that have been placed
upon those media. For example, some training and professional
development professionals (e.g., Cohen, 1997) suggest that elec-
tronic learning experiences may simply be a substitute for more con-
ventional training experiences. Others (e.g., Filipczak, 1996) have
suggested that training offered via the Web may be more similar to
a performance support system than it is to our expectations of train-
ing.

What may be needed to “mainstream” electronic learning for
corporate training applications is a completely new approach for
supporting electronic learning efforts at the enterprise level. Eric
Gomberg and Anne Derryberry (Please see their article in this issue
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of Learning Without Limits) have suggested that performance
improvement environments may provide the kind of over-arching
management structure that enables a full range of electronic learn-
ing efforts to flourish in enterprise-wide applications. Such environ-
ments can facilitate the integrated utilization of the full range of
media enterprises used to support their learning and performance
support needs:

■ Self-paced media such as CD-ROM and CBT that offer poten-
tially large repositories of content objects. 

■ Interactive real-time and asynchronous media such as comput-
er-mediated conferencing, ITV and video-teleconferencing that
extend the classroom via technology.

■ Distributed media, such as Web and virtual communities that
are oriented toward meeting the learning needs of individuals on
terms that users define for themselves. 

Of course, there will be times when electronic learning may sim-
ply not meet the specific needs of a given learning or performance
improvement task. Getting groups of people together in face-to-face
settings may be an essential part of a total learning experience. It is
important to balance the things that the various varieties of elec-
tronic learning can do very well with the things that can be done
even better in person or through other presentation modalities. The
focus, after all, should be on learning – not just on the tools through
which learning is achieved.
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   interesting
times in the burgeoning information age. IT labor shortages have
reached alarming levels; the Gartner Group (1997) estimated over
300,000 unfilled positions in 1997. The use of Intranets by major
corporations continues to grow; another Gartner Group estimate sug-
gests that by 1998, more than 50% of the largest multinational
corporations worldwide will have enterprise-level networks. The price
of computing power has dropped to an all-time low. High-powered
business computers can now be acquired for under $1,000. New tech-
nologies and applications continue to be released at record rates. 

Put these factors together and it becomes apparent that a
significant opportunity exists for unprecedented growth in the use of
electronic learning and support. For example, Lakewood Publications
project a 900% increase in electronic learning implementations by
2001 (see http://trainingsupersite.com/publications). The demands
from employees for exposure to new skills are growing at a time that
businesses are looking for ways to do more with less. The timeframe
in which employees are expected to be productive is no longer mea-
sured in years, or months, but is more and more being measured in
days, or hours. Businesses can no longer afford the interruption to
work processes caused by spending day after day in classrooms, rather
than producing goods or working with customers. 

There are many electronic learning paradigms that are receiving
increasing levels of attention in the industry in response to these busi-
ness trends – Web Based Learning, Performance Support, Distance
Learning, Distributed Learning and others. Recently, some new labels
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have been introduced (Masie, 1998) that reflect the opportunities
that new technologies provide: Knowledge Content Distributor
(KCD), Learning Service Provider (LSP), and Assessment Skills
Center (ASC). No one method is best for any business or any learn-
er in all situations. Each of these approaches can bring excellent
results if used in the right ways. What is needed is an environment
that embraces all these diverse approaches so that organizations and
individuals alike can take advantage of the best that each of these
approaches has to offer. This article discusses such an environment
– a performance improvement environment.

W H A T  I S  A  P E R F O R M A N C E  

I M P R O V E M E N T  E N V I R O N M E N T ?

A performance improvement environment (PIE) is a holistic
online environment within which individuals can effectively access
an organization’s information base to meet personal performance
support and training needs. With a PIE, organizations can bring
together different approaches to learning, support and professional
development for optimizing individual performance and organiza-
tional productivity. While the focus is on self-directed learning, a
PIE need not be tied to any one learning paradigm. The learning can
occur via computer-based training, distance learning or other collab-
orative events, web-based training, new media or other methods. 

The advantage of a performance improvement environment lies
in its flexibility. This flexibility is derived from a blend of Internet
technologies that provides a heterogeneous approach to electronic
learning and support that is optimized for the needs of the business
community.

There are six major characteristics of an effective PIE. They are:

1. User-centric, user-driven/controlled

2. Performance-focused

3. Content-neutral

4. Learning model/design/style-neutral

5. Intra-/Extra-/Internet delivered

6. Capable of sophisticated monitoring and management

U S E R - C E N T R I C , U S E R - D R I V E N / C O N T R O L L E D . One
of the principles behind a PIE is that it is designed to support the
needs of the user, not the needs of the trainers or the training ven-
dors. It supports self-directed learning, whether the requirement is
to satisfy a particular need immediately, or to work through a cus-
tomized learning plan. It provides both rapid access to particular
content as well as general browsing of a wide range of subject matter.
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An essential part of an information retrieval system, which is a
core component of a PIE, is effective mapping between users’ needs
and the content that can satisfy those needs. The environment only
becomes user-centric if it contains mechanisms to continually assess
the needs of the user and create automated content mappings to cor-
respond to those needs. The users needs are often role-based or task-
based. If we approach the needs of the users at the role or task/job level,
a more optimum mapping of their needs will occur. The more granu-
lar the mapping of the user needs, the more effective the PIE can be. 

We refer to the mapping of these needs to the content that serves
them as information channels. An information channel is simply a
“road map” that originates with the need of the user and ends with
the precise content that satisfies it. The more streamlined the infor-
mation channel, the more rapid the retrieval of the information that
solves the problem. Examples of information channels include facil-
itated or prescribed searches, individual curriculum or learning
plans and customized content views.

Users can also control the way information is presented or the
kind of information they see by establishing profiles and filters
according to personal preferences. By coupling preferences with
information requests, a PIE can ensure that the user only sees what
he or she wants and needs.

P E R F O R M A N C E - F O C U S E D . As the name would sug-
gest, a performance improvement environment is principally con-
cerned with enhancing the performance of its users. A PIE looks at
performance in three ways, each of which requires a different per-
spective and format for the information it elicits:

■ Task-oriented information – a user who has an immediate need
to complete a task but needs assistance in doing so will make a
request of the PIE. The PIE will fulfill this request in the form
of performance support.

■ Skills (or knowledge)-oriented information – a user who has a
near-term need to acquire skills or knowledge related to the
position  he or she holds will make a request of the PIE. The PIE
will provide targeted training or learning resources.

■ Competency-oriented information – a user who is trying to bridge
a competency gap related to the position  he or she holds cur-
rently or a position  he or she is seeking will make a request of
the PIE. The PIE will provide targeted professional development
resources.

Of course, there is no sense in mapping user needs at a detailed
level if the modularity of the content cannot support it. While CBT
programs may have succeeded in allowing people to be trained at
their desk, for example, they have largely failed to provide self-
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directed task-level instruction. Task-oriented information is critical
to raise the confidence of the user that the information they are pro-
vided has real value in helping them achieve their short-term goals. 

Task-oriented information involves providing a user with only
what  he or she needs at a particular moment in time. This is accom-
plished through the architecture of modular content. In this context,
a content module (or object) contains just enough information to
provide an answer to a particular query. When more complete infor-
mation is required, such as for skills-oriented or competency-orient-
ed queries, multiple objects can be grouped together dynamically,
and packaged and presented to the user as a unit of instructional
information. 

In order to implement an efficient performance improvement
environment, it is critical to blur the lines that have traditionally
existed between training and support. The problem exists when too
much emphasis is placed on up-front training which is not provid-
ed at the point of true need. Even the word training infers a certain
connotation for many business managers that is often negative. A
recent article in CIO Enterprise (January 15, 1998) stated that
“training is the near-unanimous choice of experienced ERP
(Enterprise Resource Planning) implementers as the most elusive
budget item…this cost is consistently underestimated.” The article
goes on to state that at least 10-15% of a project’s budget should be
dedicated to training. For many ERP implementations, this can be
millions of dollars.

However, many ERP implementations take 12-18 months and
leave a basic question unanswered. When is the right time to offer
training? Should training be offered prior to beginning the project,
during the design of the system, during the testing phase, or just
after the system is implemented. The answer is most likely at all of
these times, and more.

Many recent studies suggest that after two-to-four weeks, the
average retention of a 40-hour class ranges from 10-15% or less.
That means that at best, only six of the 40 hours have been retained.
Chances are that the retained information involved the material the
learner knew would be put to immediate use. This method typical-
ly leaves no alternative to the user but to call customer support later
on when they have a question. In essence, the training investment
has been wasted and the focus ends up on remedial support.

Of course, training continues to be an important part of the per-
formance improvement picture. The efficiently deployed perfor-
mance environment will provide short courses of training, either
through abbreviated classroom events or completely online. These
short courses of training can provide a basic backdrop of knowledge
against which performance improvement can occur incrementally
through just-in-time training or online performance support. One
can easily imagine many 3-5 day courses that could be shortened to
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one day, with the addition of a guide showing how to rapidly find
the information from the remaining days of the course. It would
help users find additional information after the conclusion of the
course. This would help establish training as more of a continuous
process rather than an intermittent activity.

A performance improvement approach to training allows people
to move away from intensive learning exercises and focus on empow-
erment. It places less emphasis on rote learning of the subject matter
and more time on teaching users how to find and use information
they need when they need it. This method has the potential to great-
ly accelerate the achievement of high productivity for most people. 

C O N T E N T - N E U T R A L . Very few major corporations can
have all of their needs met through a single content vendor, single
media type or single approach to learning. In fact, it is not uncom-
mon for those corporations that have made a commitment to com-
puter-based training to buy their courseware from numerous ven-
dors. Moreover, with the growth in  Intranet technologies, there are
now multiple ways to deliver material, including HTML, multime-
dia, video, collaboration and others. A performance improvement
environment must be able to support all of these delivery mecha-
nisms together in one heterogeneous environment so that it is large-
ly transparent to the learner. 

For example, an employee orientation curriculum will likely
contain a diverse set of information, ranging from corporate poli-
cies, specific training on the latest products, and sample marketing
material, to technical training and assistance from experts online to
help get them through their first few weeks. The sources of this
information could include an internal website, a set of presentations
on video, a set of PowerPoint or Director-based presentations, ven-
dor-supplied CBTs and an online chat session or newsgroup. All of
these have to be delivered and managed seamlessly to optimize the
experience of the user.

L E A R N I N G  M O D E L / D E S I G N / S T Y L E - N E U T R A L . Per-
formance improvement professionals draw upon myriad theoretical
models and paradigms in constructing training resources and in
designing and formatting information to optimize usefulness for the
targeted audience. Rather than force instructional and information
designers to choose a particular approach to design, a successful per-
formance improvement environment must be able to support all
theoretical approaches, just as it supports all types of content and
sources of that content. 

Furthermore, users, through their learning preference indica-
tions, will require a variety of presentation styles. Some will want
text only without audio because of their bandwidth constraints,
some will need audio with animation to accommodate the needs
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posed by especially complex content or limited reading skills. Again,
a PIE must have the flexibility to support and accommodate all
these variations.

I N T R A - / E X T R A - / I N T E R N E T - D E L I V E R E D . Most
of us are familiar by now with the impact of the Internet and the
World Wide Web on the individual’s ability to access information.
What we are less familiar is the potential of the corporate  Intranet
for providing relevant information to employees when they most
need it to solve a business problem. In a recent survey by Georgia
Tech University (Filipczak, 1997), it was pointed out that over 80%
of the Fortune 500 corporations surveyed have implemented an
Intranet. However, there were no consistent use patterns reported,
and the use of the  Intranet often remains a limited and inconsistent
resource.

Performance improvement environments leverage the invest-
ment in an  Intranet by optimizing the user learning experience so
that interactions are rapid and precise. These characteristics are a
critical key to success in an environment which to date has been typ-
ically unstructured and unmonitored. For casual users satisfying
curiosities about different topics, the Internet provides high value in
this regard. For the business user, who needs to optimize her time
and get what  he or she needs quickly, the experience must be much
more directed. An effectively implemented PIE achieves both.

M O N I T O R I N G  A N D  M A N A G E M E N T  C A P A B I L I T I E S . In
order to be effective over the long-term, a performance improve-
ment environment must undergo continual monitoring and opti-
mization. This optimization occurs through constantly assessing the
needs of the users, the proper mechanisms for learning and the char-
acteristics of the content repository.

Performance monitoring has multiple components:

■ Mapping the changing needs of the learner to the proper sections of
content. The needs of the users will change over time and can
become more and more individualized over time as the maturi-
ty of the PIE evolves. As users become more attuned to the ways
of getting the answers he or she needs and the advanced training
he or she desires, the PIE can better optimize the information
channels that  he or she uses. This may be reflected in refining
the learning plans, tweaking search attributes or re-assessing a
user’s skills.

■ Carefully tracking the content usage statistics to optimize the repos-
itory. Through monitoring capabilities such as usage reporting,
the administrator of the PIE can weed out that content that is
not being used and further invest in the content areas that are in
high demand. The more mature the PIE gets, the more it is

Learning without Limits, vol. 2

◆



Eric Gomberg

&

Anne  Derryberry



attuned to the needs of its users. This optimization of content
can save a significant portion of any training investment.

■ Linking the usage of the PIE to measurable business results. A com-
mon application of a PIE is in the area of front office organiza-
tions – help desks, sales organizations and field services. Help
desk personnel can achieve meaningful business results through
the increase in call closure rates. Sales personnel can see an
increase in the number of selling days per quarter and the relia-
bility of their sales by having better product and market infor-
mation at their disposal. Field services organizations can direct-
ly increase revenue through higher utilization rates and better
value to their customers.

Through continual monitoring and refinement of the informa-
tion channels between learner and content, several benefits emerge.
They are:

■ a growing trust by the user for the quality and relevance of the
content; 

■ significant cost savings by the corporation because further
investments of upgrades are only applied to content areas which
are required rather than an entire CBT library for example; and,

■ a growing familiarity with the usage patterns by both the users
and the administrator to further streamline the information
retrieval.

A good measurement of the effectiveness of a PIE is whether users
can find the relevant information they need within 60 seconds or less.
This is a very aggressive goal but one that can be met if the mapping
of user needs and content is well understood and optimized.

P I E  B E N E F I T S

The sophistication of a PIE can range from solving simple com-
munication needs to a robust and dynamic environment of content
and learning mechanisms for thousands of users with different
needs. The former may be solved by providing an effective, well-
designed Web site used by employees for updates on corporate
events or policies. The latter often requires support for a suite of het-
erogeneous content, multiple learning approaches operating con-
currently and tailored knowledge delivery to thousands of users
spread remotely across multiple sites. Either can be effective in solv-
ing a particular business problem. The specific benefits of a perfor-
mance improvement environment include:

■ significant improvements in profitability from increasing pro-
ductivity and lessening training time and costs;

■ Improved professional development of employees; and,
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■ a more streamlined repository of training and support informa-
tion for the corporation.

Additionally, through the controlled implementation of collab-
orative mechanisms and tools, the interaction among a distributed
set of employees will be improved.

Traditional training mechanisms can continue to be very effec-
tive for providing a group of individuals with a common foundation
of knowledge. The problem lies in the separation this creates
between learning and transferring learning to work, resulting in sig-
nificant impact on cost and productivity. The cost of pulling a sales
force or a field services organization into classrooms for several days
is enormous, often running into the millions of dollars in hard costs
and lost revenues.

As the electronic learning marketplace continues to mature, the
value of moving beyond developing and providing discrete units of
online courseware will become increasingly clear. Performance
improvement environments offer the means of leveraging learning
and information resources in ways that will best suit the needs of the
particular organization. This targeted approach to learning will
increase profitability and better integrate training and support into
the work environment.
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  organization decides to
support electronic learning as a strategic performance improvement
initiative, that organization’s training and development professionals
will find themselves dealing with an array of new opportunities and
challenges. When embarking on efforts to integrate technology tools
in an organization’s performance improvement environment(s), it may
be especially useful to consider what some of the potential challenges
to implementation may be. Setting plans in place to deal with poten-
tial problems is one of the best ways to ensure that the impacts of such
problems are minimized. This underscores the importance of being
aware of what some of the potential problems may be. The following
examples represent problems reported by individuals involved in
designing electronic learning resources during the past decade
(Wagner & Ellis, in press):

■ Learning experiences available via technology may or may not look
like or work like learning experiences that people in an organization
already “know.” For example, some people in your organization
may resist electronic learning, saying that it isn’t “as good as” what
they have experienced in the classroom. The notion of accessing
independent content objects* to support learning needs may well be
beyond their immediate comprehension. How are you going to
respond to resistance to change if and when resistance rears its head?
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■ Tolerance for the limitations of traditional learning and perfor-
mance support (such as instructor-led classroom-based training
or quarterly new product briefings) may decrease when so many
alternate means for accessing content are available. Where will
people in your organization go for support for their immediate,
“just-in-time” learning needs if you can’t schedule support when
and where they need it?

■ New media allow learners to access information they need when
they need it, where they need it most. Clearly, strategies used for
constructing learning designs must increasingly account for
learner-determined and learner-navigated paths while keeping
the company’s “bottom line” in mind. How will you respond to
the independent learning and support needs and interest of your
workforce while making sure that time spent on training tasks is
still relevant to your company’s strategic directions? How will
you help people determine where skill gaps exist so that they can
focus on spending time on learning tasks that represent the
greatest potential return on their investment of time and effort?

■ Learning experiences of the future will very likely continue to
emphasize content mastery. However, they will also be highly
focused on increasing mastery of knowledge, skills, and proce-
dures and processes relevant to individual and organizational
success in the marketplace. How are you going to ensure that the
content served to learners in your organization is the most rele-
vant content to meet their performance improvement needs?

S T A G E S  O F  L E A R N I N G  S Y S T E M  D E S I G N

When organizations embark upon new electronic learning ini-
tiatives, training and development staff may find themselves pushed
to begin implementing programs that respond to specific tactical
needs without considering what the general learning needs picture
looks like at a department or an enterprise level. While this tactical
approach may offer immediate relief for a specific performance
problem, it may not help organizations address some of the more
strategic issues that are encountered when one decides to invest in
the intellectual capital represented by their employees. Many train-
ing and development professionals find that, for performance
improvement initiatives to bring real value to their organization,
they need to take a more systematic approach to considering what
the learning needs of their employees actually are. It is then possible
to propose solutions to learning problems that are likely to yield the
kinds of results that justify making the investment. To this end, it is
worth taking a look at the core activities associated with learning
system design: Assessment, Design, Development and Evaluation.
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A S S E S S M E N T . Assessment encompasses a range of activities
used to determine variables that influence how learning and support
experiences should be developed. Among other things, assessment
considers the type and quality of performance that is expected upon
completion of a learning experience and targets the essential tasks
that need to be addressed as the learning experience is constructed.
Assessment also examines the domain of the content to be included
in a course or individual program of study. This ensures that the
information needed for a topic to be adequately represented is actu-
ally included in content selection decisions, and often results in the
establishment of content benchmarks related to the level and
amount of content that a particular class of learners will need to
achieve mastery. Content benchmarks are especially important
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when electronic learning modules must be broken into content
objects for inclusion in a performance improvement environment.

Assessment considers perspectives of a broad array of stakehold-
ers, ranging from the learners for whom the course is intended, to
the managers responsible for monitoring learners’ progress, to the
expectations of experts in the field, to the marketplace wherein
“high performing learners” demonstrate their skill and content mas-
tery. Assessment enables taking a close look at the attributes of the
targeted learners to make sure that performance expectations and
design elements (treatment, tone, and mode of presentation) of
learning resources are articulated appropriately. Assessment also
considers the context within which a learning experience is to be
implemented, specifies the need for the technical support and
ensures that resource scheduling has been addressed.

Some techniques used for conducting assessments include
observations, extant document analysis, annual report reviews, sur-
veys, reviews of literature, industry summaries, interviews, ques-
tionnaires, and user requirement workshops. Another rich source of
assessment data includes summaries from course evaluations,
instructor evaluations and program evaluations for related courses
and resources. Recommendations for future research or summaries
of “next steps” from evaluation reports also provide information that
can be useful when compiling data from which to begin construct-
ing a course design.

One area that presents electronic learning designers with a broad
array of challenges is related to the technology, both hardware and
software, needed to implement an electronic learning solution.
Technology defines the attributes of a performance improvement
environment in which any number of learning efforts (electronic or
not) may be implemented. In most settings, answers to technology
questions are directly influenced by perspectives held by the organi-
zation’s IT or MIS staff. Training development professionals need to
work closely with their organization’s technology professionals to
determine the impact that a proposed electronic learning design
may have on technology infrastructure, services and support. At the
same time, IT staff need to be increasingly aware that a technology
solution alone will not be sufficient for meeting the needs of the
variety of stakeholders that are typically involved in an enterprise-
wide performance improvement effort. Assessment provides the
means for figuring out opportunities and barriers to potential suc-
cess before one travels too far down any particular path.

D E S I G N . Learning design efforts typically involve reviewing
information collected during the assessment stage and constructing
a proposal for meeting as many of the needs outlined by stakehold-
ers as is feasible given context and circumstances. In constructing
learning designs, whether at the enterprise level or the department
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level, the intended audiences for learning resources are identified.
Performance standards are established. Performance objectives and
learning objectives are articulated. Primary and secondary resources
for supporting the delivery of a learning experience are identified.
Instructional strategies and tactics are specified. Any additional
media needed to support the delivery of a learning experience are
called out. The end result of an electronic learning design effort is a
design “blueprint” that describes in great detail all of the elements
of an experience that must be in place for that experience to be
received as successful. 

There are key elements of any learning design that are common
among effective and implementable course designs. These include
the following elements:

■ Objectives and Outcomes: Learners need to know what is expect-
ed, and what they should be able to do as a result of an instruc-
tional or performance improvement intervention. Objectives
should be stated using action verbs. They also need to consider
the condition under which an expected performance is to be
offered, and should consider what measures will be employed to
demonstrate that an objective has actually been achieved.

■ Learning Strategies: Learning strategies help define the approach
to be used to make sure that content is presented in manner(s)
appropriate for achieving intended outcomes. Examples of
learning strategies include interaction techniques, learning activ-
ities, attentional and mnemonic devices. Learning strategies also
consider learning styles and cognitive strategies likely to be
employed by learners so that designs can complement the nat-
ural capabilities that learners bring to the tasks at hand.

■ Content Selection, Treatment and Presentation: What needs to be
said? How much information is enough? How can one tell if
there is too much information for a given learning task? How
should content be presented? If an array of content objects is
being selected to train people to complete a particular task, what
must be done to ensure some measure of consistency of pacing
and presentation among the content objects? What kind of con-
ceptual “wrap-arounds” are needed to provide a coherent pre-
sentation of independent objects? To what degree are content
object users able to manage their own navigation among objects
to achieve a particular learning outcome? Are the examples clear
and relevant? Are they appropriate for all prospective members
of a learning cohort?

■ Development Capabilities and Limitations: Organizations need to
make decisions about the degree to which they plan to get
involved in the construction of learning resources they plan to
deploy. Are they in a position to develop their own customized
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teaching and learning solutions or will they use off-the-shelf
courseware? Is the off-the-shelf courseware modular enough to
be reused with a variety of learners in an enterprise? Will train-
ing and development staff be “replaced” by the introduction of
automated performance improvement environments, or will
these electronic environments allow training professionals to
better support the real learning needs of an organization by
being better able to respond to diagnosed skill gaps? Will there
be support for learning resource maintenance?

D E V E L O P M E N T . Development involves the actual produc-
tion of interventions called for in a specific learning design. In
settings where commercially available content objects form the
foundation of learning resources available in that environment,
development activities may represent a very small part of the elec-
tronic learning picture. However, while training and development
professionals may or may not be directly involved in constructing
the interventions called for in a learning design, they must be famil-
iar enough with the interventions being proposed to understand the
constraints that may be encountered when actually constructing
learning interventions.

An effective learning resource development plan needs to specify
how the following range of activities is going to be accommodated:

■ Creative Design: An appealing visual appearance requires some
degree of input and participation from visual designers. If an
intervention is not presented in an attractive, engaging, moti-
vating way, even the most effective learning design in the world
may not be able to capture the interest or participation of its
intended audience.

■ Interaction and Interface Design: The less ambiguous the intent
of functional directions on a web page or a CBT screen, the
more likely users will choose to engage in activities presented by
means of that web page or screen. A well-designed user interface
reduces the need for adjunctive training to use an online appli-
cation. It can even increase accuracy of user responses because
users can concentrate on the critical learning task instead of
deciphering hard-to-read or hard-to-understand directions.

■ Subject Matter Expertise: The credibility of a learning interven-
tion is directly proportional to the accuracy of the information
it presents. Subject matter experts (SMEs) play an essential role
in conceptualizing, shaping and reviewing the information pre-
sented in an electronic learning design. Ensuring the validity of
the content being developed establishes credibility with learners.

■ Content Creation: Information presented to learners must be
configured so that they can effectively use it. This means writing
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it in a style and using treatments that offer the most appropriate
perspectives for the electronic learning audience. This also
means selecting or creating graphics, illustrations and tables that
exemplify key points or summarize information in meaningful
ways. “Wrap-around” templates may provide a presentation
shell in which a variety of content objects can be displayed. As
with any mediated instruction, it is critical to involve the multi-
media, CBT, or WBT producers and developers in the process
of content creation since their input has direct impact on the
physical appearance of the content in presentation.

■ Systems Operation: Well-written and well-produced resources
can not have the impact they deserve if there are difficulties in
getting the programming distributed to the right audience.
Steps must be taken to ensure that servers are operational, that
networks are configured appropriately, that client or learner
machines have the appropriate capacity and connection capabil-
ities, that the appropriate browsers and plug-ins have been
installed.

E V A L U A T I O N . Evaluation is the process of interpreting
information to make effective decisions. Evaluations help people
make judgments about value, quality and importance. Typical eval-
uation questions include:

■ Did the learners learn anything? 

■ Can the learners do what the design indicated they should be
able to do? How is this demonstrated? Can they apply it in their
work?

■ Was it worth it?

■ Would we do it again?

Electronic learning designers should keep in mind that in its
simplest state, an evaluation may consist of nothing more than
being able to use the results of one experience as the rationale for
undertaking another similar experience. On the other hand, evalua-
tion methodologies provide a highly rigorous means of quantifying
impact, effects and results. From the perspective of an electronic
learning design, the evaluation of learners’ performance through
testing and performance appraisals can be used to determine
whether or not stated learning objectives have been achieved.

S U M M A R Y

The process for creating electronic learning – and the manage-
ment of that process – is as critical to the success of the effort as the
creative effort put towards the instructional designs and the execu-
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tion of electronic content. Modifying the time-honored approach to
developing instructional materials to embrace the particular consid-
erations of digital media will enable instructional designers to mini-
mize their (and their organization’s) transition to electronic learning.
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   several years,
training organizations have been pushed by their clientele – both exter-
nal and internal – to be more accountable for the quality of the
resources and services they provide. In fact, focus on accountability has
reached such a level that many training organizations are finding them-
selves competing against other types of investment decisions to main-
tain their current, if not higher, funding levels (Lyau & Pucel, 1995). At
the same time, training organizations are being pushed to offer more
efficient means of accessing performance improvement resources and
services. The push for accountability means being able to demonstrate
that interventions have a direct positive impact on improving organi-
zational competitiveness and increasing the productivity of individual
contributors. The push for greater efficiency and accessibility has under-
standably led to expectations that interactive technologies will play an
increasingly significant role in providing both services and resources.

Growing expectations that performance improvement interven-
tions will increasingly depend on technology-based solutions requires
the expansion of the essential skills required of high performing
instructional designers and developers (IDs). One arena where ID skills
expansion is becoming increasingly important is only indirectly related
to technology proficiencies or understanding the dynamics of the
teaching/learning process. This is the arena that deals with business
decision-making. In particular, high performing instructional designers
and developers will find their professional development well served by
developing expertise in methodologies for determining return on
investment (ROI).

M A K I N G  T H E  

B U S I N E S S  C A S E :

P R E D I C T I N G  R O I  

F O R  P E R F O R M A N C E  

I M P R O V E M E N T  

E N V I R O N M E N T S  

A N D  E L E C T R O N I C  

L E A R N I N G

—



Whether one works for a small consulting firm or a Fortune 500
training organization, ID practitioners must understand how to
support and document the value that learning and performance
improvement designs bring to their organization. Additionally,
value must be demonstrated from multiple perspectives:
shareholders, customers, management, and staff (Willyerd, 1997).
This includes being able to articulate the cost-benefit of a recom-
mended approach. Organizational expectations increasingly place
designers and developers in situations where they must recommend
a performance improvement design, must articulate the ways in
which technologies must be deployed to achieve that design’s
intended outcome, and must make a business case to demonstrate
the value of the recommendations they are making.

Despite time-honored, ongoing empirical debates about media
effectiveness (e.g., Ross, 1994; Clark, 1994; Jonassen, Campbell &
Davidson, 1994), heuristics for media selection (e.g.,Tennyson,
1994; Casey, 1996; Choi, 1997) and the like, the reality of many
contemporary ID practitioners’ duties simply assume that technolo-
gy deployment is a given feature of the design environment.
Interactive technologies are increasingly called out as part of the
defining conditions accompanying requests for design proposals.
This arises from companies’ interests in leveraging existing and
future technology investments that may have been made with little
proactive consideration for how those technologies could be used to
support user learning and professional development. From a practi-
tioner’s perspective, it is essential for instructional designers and
developers to know how to make the best business case for design-
ing and implementing technology-based performance improvement
environments that are at once responsive to the needs of learners,
the organization and the bottom line.

Clearly, instructional designers and developers must be able to
recognize opportunities for leveraging interactive technologies for
improving both individual and organizational performance. The
challenge in realizing these opportunities comes from understanding
how to demonstrate the value that electronic learning and perfor-
mance improvement environments offer for solving business prob-
lems as well as learning problems. Therefore, instructional designers
and developers must be able to respond to two major challenges
when identifying situations where a technology solution may be
warranted:

■ First, they need to ensure that the right design has been or is
going to be selected, and that the criteria for making this assess-
ment are clearly articulated, demonstrable, and reliable. 

■ Second, they must be able to “sell” a proposed solution. That is,
they must demonstrate the value that a proposed learning or 
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performance improvement solution offers to funders, clients
and users, and must be able to demonstrate value from the vari-
ety of perspectives mentioned above.

R E V I S I T I N G  T E C H N O L O G Y  

S E L E C T I O N  C R I T E R I A

The decision to implement a performance improvement envi-
ronment or an electronic learning system is a complex one, and is
typically made after considering a variety of factors. Getting to that
decision requires asking the right questions, such as:

■ What is the nature of the performance deficiency that the
intended solution is expected to address? What are some of the
attributes of the targeted deficiencies? 

■ Is instruction or training the most appropriate intervention to
achieve anticipated results? Would a performance support solu-
tion work just as well or better than instruction or training? Are
both required? Is the core of the performance problem related to
a need to build knowledge, skills, and competencies among the
target audience? Is the real need related to information access?

■ To what degree is technology able to respond to the identified
deficiencies? To what degree can technology be used in lieu of
existing methods of supporting organizational performance
improvement?

■ Who is the target audience? Are they site-bound or mobile? If
site-bound, are they at a single location or campus, or are they
distributed across multiple locations? Are they members of exist-
ing cohort groups, will they collectively constitute a new cohort
group, or are they likely to demand services and resources as
individual users?

■ Every project has a budget. Is this one fixed or flexible? In other
words, if increasing the project budget to include interactive
technology could ultimately save or make more money for the
organization, could additional funds be made available to sup-
port the project?

■ Who else will benefit from this solution? What is the “trickle
down” or “ripple effect” of this project? If others benefit, should
these others pay their share?

■ Is the person to whom you are making your business case the
one who can approve it? 

■ What if the solution you recommend is different from what is
requested or expected? What can you do if your recommenda-
tion exceeds the current budget? 
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■ Who are the real decision-makers? Sometimes the gatekeeper
(that is, the person designated to deal with project-specific per-
sonnel, resources and overall project management) may not be
the decision-maker. Sometimes the designated decision-maker is
simply representing the interests of the key stakeholder.

■ Is interactive technology currently available in this setting? How
widespread is it?

■ If interactive technology is available, is it being used? If not, why
not?

■ If interactive technology is available, what kinds of resources are
available to users currently? What are planned? 

■ Are these resources developed by commercial vendors, are they
developed by a custom design firm, are they developed internal-
ly? What kinds of standards or protocols do they adhere to?

U S I N G  R O I  T O  S U P P O R T  

B U S I N E S S  D E C I S I O N S

Many organizations are beginning to require inclusion of a
cost/benefit analysis or return on investment (ROI) analysis to jus-
tify an expenditure such as what is required for a performance
improvement environment or electronic learning system. Simply
stated, ROI methods are used to demonstrate that the value of the
benefits realized from using such a solution is going to exceed the
price of its development and implementation. ROI and technology
implementations clearly go hand in hand. Organizations actively
look for ways to leverage existing and anticipated technology invest-
ments. For example, an intranet that may have been implemented
to facilitate improved company communications may be a useful
mechanism for distributing employee development programs. In
another example, a fiber-optic data network may provide the means
for distributing interactive video courseware among multiple cam-
puses and campus sites. More to the point in this latter example,
interactive video course delivery to corporate customers or partners
may help offset the expense of the data network applications by pro-
viding an entirely new revenue stream to support the implementa-
tion. Consequently, it’s important to remember that in applied set-
tings, ROI is particularly valuable as a means to the end of making
effective business decisions. In applied settings, research-styled
methodological rigor is less the point than is developing well-sup-
ported rationales for ensuring that resources are being allocated in
cost-effective ways. 

Even so, ROI is not simply evaluation methodology focused on
financial concerns. Technology decisions are often not just about the
financial bottom line. Even if data suggests that a low-end non-tech-
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nological solution may yield positive results, there may be a variety
of organizational reasons that a low-end technology solution may
not be as attractive to an organizational funder as is a more sophis-
ticated, more costly technology solution. While ROI methods pro-
vide structure for systematically collecting, organizing and compil-
ing data, the interpretation of those data and the resulting percep-
tion of value those data represent may be highly subjective.

ROI methods are typically most effective in environments where
all of the “real costs” of doing business are considered in the calcu-
lations. An example of a “real cost” that is often overlooked is the
cost associated with the extra time staff may be expected to spend to
get a new program implemented. Technological innovations often
make their way into a company as a result of staff willingness to take
on design and development responsibilities in addition to their reg-
ular job responsibilities (these are often referred to as “skunkworks”
projects). It may not actually cost “more” to have staff putting in
extra time on project implementation, but by not tracking and
including these time-on-task figures, a highly skewed view of the
implementation may emerge.

T E C H N O L O G Y- O R I E N T E D  I N P U T S  

T O  R O I  D E T E R M I N A T I O N S

Traditionally, ROI analysis has looked at financial data by reduc-
ing all variables to dollar amounts and their impact on the “bottom
line.” If the amount of revenue produced by the intervention
exceeds all the costs associated with the intervention itself, or if the
overall reduction in expenses is greater than all the costs associated
with the intervention, then the intervention is said to generate a
positive return on the investment. If the reverse is true, then the
intervention causes a negative return on the investment. When
deciding between an interactive technology-based intervention ver-
sus some other type(s) of intervention, ROI calculations for all pro-
posed interventions are compared. Generally speaking, a project
that anticipates the greatest positive ROI is more likely to be
approved.

In compiling a traditional ROI for a performance improvement
environment or electronic learning system, many factors need to be
considered. Beyond the basic expense items for development, the
cost side of the equation includes some “hidden costs,” including: 

■ Purchase of new equipment and upgrades of equipment over
time.

■ Software updates, including the time-on-task for the develop-
ment team, programmer analysts, subject matter experts, beta
testers, and quality assurance staff for each revision cycle.
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■ Costs of packaging and distributing software and software
updates.

■ Training costs associated with using the intervention.

■ End user technical support.

■ Telephone and network access and service charges.

■ Paper/printing costs for making “hard copies” of electronic doc-
uments.

There are often “hidden benefits” associated with technology-
based interventions as well that need to be factored into a thorough
ROI analysis. Examples include:

■ Usage of owned but underutilized technology.

■ Standardized interactive technology-based training and/or sup-
port yielding more consistent results than human-based training
and/or support.

■ Reduced downtime on the part of trainees and/or target audi-
ence when compared to other kinds of training or support inter-
ventions.

■ Reduced expenses on the part of trainees and trainers as com-
pared to other kinds of interventions, particularly when a dis-
tributed or mobile workforce would require a substantial travel
budget.

■ Ease of creating and distributing content updates.

ROI analysis need not end with the traditional quantitative
measures, however (McLinden, 1995). There are a number of other
somewhat less tangible factors that have a legitimate place in this
examination. These include:

■ Reduction of turnover. In a situation where turnover is high due
to a perceived lack of opportunity, electronic learning systems
and performance improvement environments can offer employ-
ees skills development opportunities that open up new avenues
of growth within the organization. These cost savings can be cal-
culated if the full measure of hiring, training, outfitting, and
supporting replacement personnel can be accurately calculated.

■ Improved morale. Organizations that experience low morale due
to a perception that employees are not highly valued can correct
that perception by an investment in performance improvement
and electronic learning. This investment can be correctly seen as
an investment in the employees themselves.

■ Disenfranchisement. An electronic learning system, when imple-
mented entirely in place of a traditional classroom-based train-
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ing program, can cause people to feel disconnected from the
organization – this is far less true than with a performance
improvement environment, because of its interactive and com-
munication components – particularly when they are mobile
workers. This can lead to decreased productivity, morale prob-
lems, and turnover, each of which has a cost associated with it.
To offset this, other kinds of programs may need to be imple-
mented, and those costs must also be accounted for.

■ Increased usage of training and support programs. By making an
investment in electronic learning or a performance improve-
ment environment, an organization signals the importance and
value it places on training, support, and professional develop-
ment. This, in turn, can motivate employees to avail themselves
of these resources, thereby enhancing their own value to the
organization.

■ Competitive advantage gained through usage of leading-edge inter-
ventions. Until interactive technology is the norm, those organi-
zations that adopt it for employee development will be recog-
nized as leading-edge. Often, the cachet that accompanies this
perception is the belief that such an organization provides lead-
ing-edge product and service to its customers and to the mar-
ketplace.

These factors will vary by project and by organization, and may
require some creativity in devising appropriate measurement meth-
ods. They are nonetheless important factors in assessing the value of
a performance improvement environment or electronic learning sys-
tem.

Philips suggests that ROI is a fifth-level addition to Kirkpatrick’s
four-level evaluation model (1998). Instructional designers who
have conducted program evaluations using Kirkpatrick’s evaluation
model may notice strong parallels between this expanded view of
ROI analysis and each level of Kirkpatrick’s evaluation model.
Indeed, the design of the front-end ROI analysis and the program
evaluations can and should be conceptualized simultaneously so that
inputs and outputs to the assessment and evaluation efforts are con-
sistent. In all cases, special care must be given to ensure that changes
or values that are being attributed to the performance improvement
environment are not, in fact, the result of some other influence
(Lachenmeier & Moor, 1997).

M A K I N G  T H E  B U S I N E S S  C A S E : R O I  I N  A C T I O N

In order to ground these ideas in real-world examples, the
author has drawn upon recent experiences with corporate clients to
show how ROI methods can be applied to support a recommended
course of action – that is, to make a business case – regarding spe-
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cific performance improvement recommendations involving inter-
active technologies. The point of these examples is to demonstrate
how ID practitioners were expected to make a business case to sup-
port a particular technology intervention recommendation and to
describe what happened as a result of the client’s response to the
business case. Identities and specific details of these cases have been
masked to comply with nondisclosure requirements associated with
each project. Readers are encouraged to contact the author if addi-
tional information or specific data per case is needed. 

B U S I N E S S  C A S E  1 :

S U P P O R T I N G  S A L E S  T R A I N I N G  

W I T H  T E C H N O L O G Y- B A S E D  

D E C I S I O N - M A K I N G  T O O L S  

A computer manufacturing company adopted a proprietary
sales methodology for its mobile sales force. There were only five
authorized trainers to instruct staff on how to use this methodology,
and there were over 1,400 salespeople worldwide who needed this
instruction. The company was concerned that taking the several
months to get the entire sales force trained in the new methodology
would reduce their competitive advantage in the marketplace. As an
alternative to this approach, an intranet training and support system
was recommended. Salespeople located anywhere in the world
would be able to access the training site via their laptop computers;
online decision-making tools available via the intranet would assist
sales staff in modeling the new sales methodology.

The ROI analysis conducted to determine the feasibility of the
intranet approach compared the costs of developing the software
and implementing and deploying the intranet strategy versus the
enormous travel and downtime budget of the traditional training
and re-training approach. It factored in lost opportunity costs due
to a delayed roll-out of the strategy versus time to develop the
intranet system. Also considered were additional communication
advantages provided to the sales organization that could be shared
by all other parts of the company. The analysis included the pro-
jected loss of revenues due to the disruption in productivity associ-
ated with the technology implementation and the culture shift that
a technology strategy would impose.

While the raw numbers actually suggested a negative ROI for
this strategy, the intangible benefits were perceived as far greater
than the costs. Consequently, the intranet strategy was adopted. 

After a rocky implementation period during which complaints
were fielded regarding the so-called “loss” of training privileges, sales
staff saw that the online decision-making tools helped increase their
sales numbers while also helping to reduce the time it typically took
for customers to make buying decisions. Sales are up, due in part to
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this strategy. Morale is up, since field-based sales staff feel as if their
performance is being better supported than in the past. The percep-
tion of competitive advantage has improved since sales staff model
the company’s computers in applied business applications. In the
past two years this strategy has become a core component of the
overall business practices of the company.

B U S I N E S S  C A S E  2 :

S U P P O R T I N G  W O R L D - W I D E  

P R O D U C T  S A L E S  T R A I N I N G

In looking for a way to differentiate themselves in the highly
competitive network operating system market, a multinational com-
puter software company decided to promote a solutions-oriented
sales methodology for both its internal sales force and its third party
sales channel partners. They announced that the goal of the new
methodology was to increase global sales by 4%. The team respon-
sible for implementing the new methodology decided that the best
approach for rolling out this new sales strategy on a world-wide basis
should feature a series of self-directed workbooks and several
instructor-led classroom-based seminars. Ten members of the com-
pany’s internal sales staff completed a “Train the Trainer” profes-
sional development program and began scheduling face-to-face
courses at locations around the world. 

After six months, preliminary feedback on the success of the
program was mixed. Product information was changing at such a
rapid rate that it was difficult to keep materials current. Workbook
translation (“localization”) had not been completed. Registrations
for the instructor-led seminars were low, since salespeople were
unwilling to commit two days away from selling to attend the sem-
inars. The logistics of shipping instructors to training sites around
the globe were more complex and expensive than had been antici-
pated.

A Discovery Audit was conducted to ascertain features of a per-
formance support system that would meet the needs of the intend-
ed customer base. The assessment indicated that there was high
interest in having access to web-based information resources to keep
salespeople apprised of new product features, sales tools, cost-bene-
fit calculation tools and new training resources. An ROI analysis was
conducted as part of the Discovery Audit to compare the costs of
developing and updating print-based information and instructional
resources with web-based information and instructional resources.
Included among the costs were those associated with managing the
print-based resources such as warehousing, packaging and shipping
expenses. It also factored in the costs of providing global access to
the Internet. 
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In spite of being able to use ROI data to demonstrate that a
web-based resource distribution strategy improved product reach,
reduced resource revision time, and responded to customer time
constraints, the corporation decided to maintain the current
approach to courseware development and distribution. The product
sales training instructors and staff management persuasively argued
that the six-month ramping-up period had not provided a com-
pletely accurate picture of their success. They also persuasively
argued that global Internet penetration was inconsistent, and that a
web-based strategy was “ahead of its time”.

Following another 10 months of workbook and instructor-
based resource distribution, the product sales training unit was still
unable to achieve their projected numbers. Localization of print-
based resources lagged by as much as 12 months from resource
release dates. Web-based requests for product information increased
during this same period by approximately 10,000-plus hits per
month. Shortly thereafter, the product sales training group was dis-
banded.

B U S I N E S S  C A S E  3 :

C O M P E T E N C Y  A S S E S S M E N T  

A N D  P E R F O R M A N C E  P R E S C R I P T I O N S  

V I A  T H E  W O R L D  W I D E  W E B  

The absence of a corporate training strategy left a multinational
medical supplies wholesaler with many ad hoc training initiatives
that produced inconsistent methods of operation, procedures and
employee performances throughout the company’s distributed
workforce. Recent mergers and acquisitions focused the spotlight on
this problem as the organization grappled with blending cultures
and retraining acquired personnel to the company’s way of doing
business. This company is committed to being the leader in its
industry; they believe the right training and development strategy is
a significant contribution to making this happen. Upon completion
of an organizational Discovery Audit that considered performance
measures, learning outcomes, and financial measures, this organiza-
tion decided to build an intranet-based training support system. It
included a system component that enabled employees to assess their
own performance via the Web, and determine their skill deficiencies.
The system also provided an “intelligent advisor” to guide users to
courses and other resources to help improve their competencies in
diagnosed areas. By virtue of being delivered via the company’s
extranet, it could be accessed by employees anywhere in the world
via their desktop or laptop computers.

An ROI analysis conducted to examine the feasibility of this
approach compared the costs of building and implementing a tech-
nology solution versus a more traditional face-to-face, training cen-
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ter solution. The ROI considered additional hardware and infra-
structure costs versus travel and downtime costs of trainers and
trainees. It looked at morale issues associated with culture changes
caused both by the mergers and by implementing technology solu-
tion. It also considered the readiness of long-time, middle-aged,
non-computer-literate employees to adopt a technology strategy and
the hidden costs associated with training and supporting users of the
extranet system. It then factored in the value of consistent, compre-
hensive, readily accessible information via technology versus time-
delayed human-delivered training and support. Finally, it attempted
to account for the perceptual value that a technology solution brings
to the company’s attempt to become the industry leader.

The Discovery Audit’s Findings Report indicated that the
extranet strategy was a clear winner. In addition to the power that
the system provides from a professional development perspective, it
is viewed by the company as an indicator of its leadership in the
industry. However, because of the culture shifts that are occurring
within the company, it was determined that not all training ele-
ments would be delivered via interactive technology. While the
training infrastructure was to be managed online, courses would
continue to be available in face-to-face, and self-directed modes, as
well as via the World Wide Web.

C O N C L U S I O N

An expanded approach to ROI, one that includes ensuring that
the appropriate intervention is being recommended coupled with
both a quantitative and qualitative analysis of the value of the inter-
vention, can strengthen any recommendation instructional design-
ers make to clients or funders. ROI in any form, like evaluation
methodology (Phillips, 1991), is most effective when viewed as an
input to making well-founded, data-supported business decisions.
By undertaking this kind of examination, instructional designers are
sure to consider the broad-reaching effects of their interventions and
can offer a strong business case, regardless of what direction the
examination leads them.
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 improve-
ment environment (please see the Gomberg and Derryberry article in
this publication) is a powerful facilitator for knowledge workers’
acquisition of essential job knowledge and skills. The value of the
environment can best be realized when a company thoughtfully and
systematically pursues its deliberate implementation by identifying
the critical business success factors and designing and managing the
effective transition from existing training and education practices to a
true performance improvement environment.

Implementing a performance improvement environment can rep-
resent a significant change in how an organization leverages its intel-
lectual capital. And, just as every organization is unique, so each
implementation of a performance improvement environment is
unique. The configuration of the environment, the content objects it
contains, the users and their usage requirements will all vary accord-
ing to the particular organization’s needs. Nonetheless, a systematic
approach to change management can greatly smooth the transition to
and implementation of this new and innovative way of supporting,
training and developing its employees. This article describes a change
management process that offers strategic and tactical tips for perfor-
mance improvement environment implementation.

P R E P A R I N G  F O R  I M P L E M E N T A T I O N

Once an organization’s management team has decided to install a
performance improvement environment, implementation does not
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automatically follow. Integrating the administration, technology
and content infrastructure of the performance improvement envi-
ronment with a business’ existing, formal and informal knowledge
and skill delivery methods must be thoughtfully executed. 

Pulling all of these considerations together typically requires the
formation of a team chartered with precisely this task. Team mem-
bers should be drawn from each of the key stakeholder groups relat-
ed to the implementation. This serves the additional purpose of
identifying champions for the initiative who will drive the solution
through the organization.

The team will decide whether they will perform all the work of
the implementation themselves or will act as the subject matter
experts and represent the organization throughout the performance
improvement environment implementation that they, or an external
vendor team, manage.

P H A S E S  O F  I M P L E M E N T A T I O N

There are four phases that must be completed to effectively
implement a performance improvement environment. The phases
are:

■ Assessment

■ Design

■ Pilot Test

■ Roll-Out/Full Implementation

A S S E S S M E N T . The information gathered from the assess-
ment provides information about the company’s unique context and
articulates requirements for performance improvement environ-
ment installation. Performance improvement environment imple-
mentations require a comprehensive understanding of the following
factors to ensure an effective integration throughout the company or
business unit:

■ Business: Such factors include business strategies, goals, objec-
tives, budget, product types, global and local economy issues,
competition, customers, markets, culture, customization of
products and services, regulations, raw material availability, and
availability of skilled knowledge workers. 

■ Organization: Factors likely to affect implementation include
the company’s management practices, business and workflow
processes, product creation cycle time, product development
methods, manufacturing, order processing and service delivery
practices, sales quotas, demand for skilled employees, rate of
technical obsolescence, staffing practices and turnover, physical
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location, competencies, firm-specific training, and organization
policies and procedures. 

■ Technologies and Tools: These include technology availability, the
use of technology to meet business objectives, strategies for tech-
nology deployment, job performance support, demands for
information technology/systems infrastructure such as rates of
new technology or application introduction, rate of adoption of
new technologies, and access to technologies, patents, and copy-
rights.

Defining the unique context and company-specific require-
ments leads to their translation into clear business objectives, some-
times referred to as a “burning platform” for the company. Some of
these objectives will be answerable by a performance improvement
environment and some will not. Listen for business objectives that
sound something like these:

■    “Reduce the cost of delivering product training to the worldwide
sales force.”

■    “Accelerate the rate at which the sales representatives apply new
product training information.”

■     “Improve call closure rates in the HelpDesk.”

■    “Reduce the response and problem resolution times for support
engineers.”

The best way to illustrate how to plan, launch and maintain a
successful performance improvement environment implementation
is to consider how this process might work in the context of a hypo-
thetical corporation: NTA, Inc. 

During the Assessment Phase, NTA, Inc. identified a key busi-
ness objective: 

“At the beginning of Q3 sales representatives were only meet-
ing 80% of quota. The current calls-to-closure rate is too
low to meet the fiscal year’s sales goals. Sales representatives
need to improve their results or the company will not meet
its profit goal.”

The Assessment Phase must also clearly identify potential per-
formance gaps in the current system and articulate the objectives
essential to the success of the business. A sample NTA, Inc. perfor-
mance gap may look something like this:

“Sales representatives are not as knowledgeable of the new
products and cannot properly position the company’s prod-
ucts with respect to the competition.”
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NTA, Inc., properly determined that the situations represented
by both these statements could be addressed through their perfor-
mance improvement environment.

D E S I G N . The performance improvement environment installa-
tion will be designed to enable the company to specifically address
the burning platform, or key business objectives. There are three
major activities that must be included in the Design Phase: 

■ Design the knowledge architecture of the performance improve-
ment environment. 

■ Ensure the content is properly designed and capable of provid-
ing essential training and support information. 

■ Decide how to best integrate the performance improvement
environment into the company’s existing technology infrastruc-
ture. 

Specific to NTA, Inc., successful design guarantees that the sales
representatives can quickly complete the new product training
“learning objects” and acquire the specific knowledge they need to
better represent our company’s products in the marketplace. 

The overall implementation strategy must be incorporated into
the Design Phase. Engage managers and individuals who represent
the appropriate functions within the organization (they should be
found within the ad hoc implementation team) to assist in the
design of the implementation strategy. This ensures the performance
improvement environment has the support of management and that
employees will be supported, and even possibly rewarded for using
the performance improvement environment to secure relevant job
knowledge. It will also help demonstrate that the environment is
consistent with the company’s approach to improving job
performance. 

For NTA, Inc. to address the sales representatives’ product
knowledge requirements, a team made up of the VP of Sales, Field
Regional and District Sales Managers and Sales Representatives,
product/business unit marketing managers, sales training and sup-
port teams and the internal, Information Systems/Information
Technology team responsible for implementing performance
improvement environment’s technology infrastructure will work
together to determine the most effective way to implement this
change. The outcome of this team’s effort is an implementation
design and a plan to manage the business, technical and staff issues
regarding the installation of this Environment.

P I L O T  T E S T . Pilot tests are useful in identifying unforeseen
challenges prior to full implementation. Test the performance
improvement environment by implementing it for a team that is
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representative of the larger business unit or organization.
Information learned in the Pilot Test will then be integrated into the
final roll-out plans.

At NTA, Inc., install the performance improvement environ-
ment in one sales district with a limited set of products upon which
the sales representatives are to be trained. The pilot test should be
designed to portray the sales representatives’ reality as closely as pos-
sible and identify the technical issues that will be encountered dur-
ing roll-out and ongoing support of the performance improvement
environment. 

R O L L - O U T . There are several key steps to accomplishing a
successful roll-out of a performance improvement plan:

1. Plan the company, business unit roll-out of the performance
improvement environment. 

2. Incorporate that which was learned in the pilot, and correct any
design problems.

3. Determine the sequence, breadth and depth of the implementa-
tion. 

4. Complete implementation of the performance improvement
environment.

During the roll-out phase constantly evaluate initial acceptance
and use rates. For example, determine the percent of sales represen-
tatives who actually pursued the learning objects in the performance
improvement environment and track their sales results. It is also
important to further evaluate the effectiveness of the performance
improvement environment in meeting the business objectives. If the
sales representatives who used the performance improvement envi-
ronment increased their sales quota, and those who did not use the
performance improvement environment did not improve their
closed sales rates, then, all other things being equal, it can be
assumed that the performance improvement environment had a
direct impact on the company’s business results.

T H R O U G H O U T  T H E  I M P L E M E N T A T I O N  P R O C E S S :

Because moving to a performance improvement environment is a
major change effort for a business, the transition must be managed
deliberately. To be effective, the four phases of performance
improvement environment implementation must be framed within
a clear transition management strategy adopted by the company or
business unit. There are critical actions to be managed by the per-
formance improvement environment implementation team:
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■ Create and set the vision for moving to the performance
improvement environment – create a picture of the “future
state” of acquiring job knowledge for the organization.

■ Communicate the vision – enable the new way of acquiring job-
specific knowledge and skills to become a “way of life” in the
company or business unit.

■ Build commitment to the vision by addressing the following
fundamental themes of change management: 

— Clearly articulate and gain buy-in for the mission (or reason
to be) for the company; 

— Gain commitment to the corporate identity or outside image
to be portrayed to customers and stakeholders; 

— Clarify and build relationships with the key stakeholders in
the move to the performance improvement environment ; 

— Define and gain clear understanding of the way work can be
performed with on demand performance support capabili-
ties available through the performance improvement envi-
ronment; and 

— Clearly identify the culture, or set of values and assumptions
that distinguish a particular company from others that guide
actions in the organization. That is, make it clear that invok-
ing the performance improvement environment is a posi-
tive, desirable and rewarded activity in the company or busi-
ness unit.

■ Organize the staff, and what they do, so they are aligned with the
vision. Be sure to integrate the roles, management systems and
rewards for using the performance improvement environment.
For example, incorporate measures of learning objects pursued
into staff performance evaluations.

C O N C L U S I O N

A performance improvement environment can be a powerful
facilitator for knowledge workers’ acquisition of essential job
knowledge and skills. The real business value of the performance
improvement environment can best be realized when the company
thoughtfully and systematically pursues a formal change manage-
ment process as part of the implementation plan. This will call for
identifying critical business success factors and designing and man-
aging the effective transition from existing training and education
practices to a comprehensive environment designed to encourage
and support improved performance.
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