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Executive
Summary

Cancer and obesity are emerging as key issues in public health practice,
with an adequately trained workforce at the state and local level becoming
vital to controlling these chronic diseases. Effective evidence-based
interventions are available, but too often are not disseminated or translated
into community settings where the information is likely to be applied.
Moreover, there is evidence of a growing gap between the skills necessary
to reach cancer and obesity control goals and the actual skill level of the
public health workforce. Therefore, this project seeks to use competencybased education to help reduce the burden of cancer due to obesity by
properly training the cancer control practitioner workforce. The project
uses a two-pronged approach to facilitate this process: 1) development of
a competency-based training curriculum and 2) dissemination of training
materials through a web-based format. The end goal of the training
development and subsequent dissemination activities is to increase the
likelihood of adoption of evidence-based interventions to control obesity and
cancer through promotion of physical activity and healthy eating.
A set of competencies for evidence-based cancer control education was
developed by systematically obtaining input from practitioners in health
departments and trainers in academia and community agencies. A master
list of competencies was gathered from existing training courses and a set
of 26 competencies likely to be important in improving delivery of cancer
control interventions were identified. The competencies were prioritized by
practitioners and trainers through a card sorting exercise. Ratings were
given to each competency for level of difficulty (beginner to advanced)
and perceived priority (low to high). These competencies will be used to
develop training modules to enhance the likelihood that cancer control
practitioners will adopt evidence-based interventions to control obesity
and cancer.
To inform the effective delivery of these training modules, a literature
review was performed to explore the possibility of developing a webbased version of the training program. Because of the relevance of webbased training use across different fields, literature was gathered from
five main disciplines: Information Technology, Public Health, Education,
Business and Communications.
Five key research questions guided the literature review process:
To present the rationale for use of web-based training as opposed to
traditional training formats:
1. What are the benefits to users and organizations of web-based training?
2. What are the barriers for users and organizations with respect to
web-based training?
To guide the development, implementation and maintenance of
web-based training:
3. What are the best ways to promote web-based training among various
user audiences?
4. What are the essential components to retain users throughout the
duration of the web-based training?
5. What are the evaluation criteria for the effectiveness of web-based training?

Information gathered for this report was identified through publicly available literature databases,
using keywords related to web-based training. A total of 136 articles relevant to web-based training
design and implementation were identified through the literature review. The majority of resources were
found in the Information Technology field and were research-based (i.e., provided information on use
or evaluation) versus practice-based (i.e., provided information on design and implementation). Case
studies were identified through the review and provide supplemental information on cost effectiveness,
cost savings, effectiveness of web-based training, internal marketing strategies, organizational change
and evaluation methods and measures. Model web-based trainings were also gathered to provide
visual illustrations of premier training designs and features.
Key recommendations from the literature purport that:
1. Formative Research is essential to web-based training development. Assessment and planning
with intended users should be conducted prior to training development and users should be
involved in the creation of the training components. Training needs, personnel skills and capacity,
organizational culture and priorities should be assessed and included in training development.
2. Training Design/Layout should include a clear and consistent organizational flow, use clear,
concise and consistent formatting, provide visual appeal, use appropriate multimedia, enhance
compatibility with multiple platforms and provide flexibility to accommodate different learning styles
and physical abilities.
3. Training Content should use concise and relevant text, provide background information, use
concrete, real-world examples and provide links to websites that provide additional relevant
information.
4. Interactivity is necessary to engage users and should include features that are dependent on input
or responses from the user as part of the training, as well as opportunities for users to communicate
with each other and with the trainers.
5. Technical Support should always be available and incorporate at least one of the following: an
initial tutorial to introduce users to the web-based training format, automated help desks, toll-free
hotlines, 24/7 service, remote online troubleshooting and a frequently asked questions page.
6. Evaluation and Feedback should provide users with meaningful feedback throughout the training
and allow users to provide feedback regarding their satisfaction with the training.
7. Marketing and Promotion techniques should introduce the public to the web-based training
through links strategically placed on frequently used websites, peer testimonials that are relevant to
the target audience and search engine optimizers; and introduce personnel within an organization
to web-based training through newsletters, flyers, brochures, e-mails, telephone messages, staff
meetings, peer testimonials and training demonstrations.
8. Incentives should be provided to users upon completion of the training, including certificates for
completion, rewards or recognition in newsletters, memos, bulletin boards or e-mails.
This report outlines a comprehensive set of expert- and literature-informed guidelines for the
development of a web-based training. These guidelines are planning tools that may not apply to all
web-based trainings but provide insight into key considerations. It is essential to understand and utilize
the needs of the target audience when developing a web-based training in order to create the most
effective learning environment. Further research is needed to identify effective criteria for measuring
training design and functionality.
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Introduction and
Background

As cancer control has become a key component of day-to-day public
health practice over the past two decades,1-3 the need for practitioners
knowledgeable in evidence-based approaches has grown.4 Effective
interventions are now available from sources including the Guide to
Community Preventive Services5 and Cancer Control P.L.A.N.E.T..6 State
and local public health departments are in key positions to control cancer
because of their ability to assess a public health problem, develop an
appropriate program or policy and assure that programs and policies are
effectively delivered and implemented.7, 8 Efforts must be concentrated on
disseminating these effective cancer control interventions more effectively
at state and local levels.9
Both researchers2, 10 and practitioners1, 11 have identified cancer and
obesity control training as a high priority. Yet, implementing competencybased training will require sustained efforts. This project seeks to help
reduce the burden of cancer due to obesity by training cancer control
practitioners in state of the art, evidence-based approaches. The overall
goal for the trainings and subsequent dissemination activities is to
increase the likelihood of adoption of evidence-based interventions to
control obesity and cancer through promotion of physical activity and
healthy eating. To achieve this goal the project specifically focused on
answering the following questions:
1. ‘Who’ should be trained?: The answer to the “who” question
for a public health agency includes public health agency staff and
persons from key disciplines (e.g., epidemiology, health promotion,
public information, administration) who are involved in delivering
cancer control programs or who encourage others to be trained. (e.g.
supervisors, management, local funders)
2. ‘What’ should be learned?: The “what” question can be largely
answered by the competencies that we identified and rated.
3. ‘How’ should trainings be delivered?: The “how” is an additional
consideration that includes attention to mode of delivery (e.g., webbased trainings, in-person). The specific considerations associated with
web-based training development are the focus of this report.
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Background on Competency development
Competency-based education is rapidly becoming a norm in all levels of education in the United
States12-14 and it applies well to training cancer control practitioners.15 Competency-based education
allows public health departments to better develop a workforce aimed at conducting evidencebased cancer control. For this reason, a set of competencies for evidence-based cancer control was
generated to guide curriculum development for practitioner-focused training efforts. A competency is
defined as a cluster of related knowledge, attitudes and skills that affects the major part of one’s job
and can be measured against well-accepted standards and improved through training.16 Competency
sets are used both to guide curriculum development and credentialing processes.14, 17-19
A two-phased, competency development process was conducted that systematically obtained input
from practitioners in health departments and trainers in academia and community agencies (n = 60).20
In phase one, an initial, general list of competencies on evidence-based decision making was
assembled from numerous sources, including on-going training courses in evidence-based public
health,21, 22 findings from a recent project disseminating the Community Guide,23, 24 the National Cancer
Institute Using What Works trainings25 and competencies for training in public health.26, 27 A draft list of
56 competencies was compiled and evaluated by the project team in five iterative rounds of review.
This review process resulted in a list of 26 competencies (See Appendix A). In the second phase
of the project, a card sorting exercise was administered among practitioners and trainers in cancer
control. Card sorting is a technique that explores how people group and prioritize items,28-30 allowing a
curriculum focusing on key competencies to be developed. Among the 26 competencies developed,
10 were rated at the beginner level, 12 were intermediate, and 4 were advanced. While adaptation
to various audiences is needed, these competencies provide a foundation on which to develop
appropriate content for practitioner-focused training programs.
Initial next steps include developing a comprehensive set of training modules to enhance the
likelihood that cancer and obesity control practitioners will adopt evidence-based interventions to
control these chronic diseases. To our knowledge, no previous cancer or obesity training program
has addressed a comprehensive set of competencies across skill levels. In an effort to reach as
many practitioners with this training program as possible, a new mode of delivery will be explored:
web-based training. To fully understand the implications of moving from a traditional, face-to-face
classroom delivery method to a virtual, web-based delivery method, the project team also performed
a comprehensive literature review to identify the key components needed to develop and promote an
effective and efficient web-based training.
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Literature Review of Web-based Training
The overall aim for disseminating the competency-based cancer training program was to identify a
distribution method that could reach the target audience in an effective and far-reaching manner. With
the growth of the Internet, web-based training was identified as a promising distribution channel that
could reach a large number of potential users, while simultaneously saving costs. Just as the project
used an evidence-based method for developing the competencies curriculum, the project also used
evidence-based methods to guide research on using the Internet as a dissemination channel for the
training curriculum. Due to the variety of topics and methods used in web-based training, the project
team identified the need to learn across disciplines. Therefore, a comprehensive, multi-disciplinary
literature review was conducted to identify strategies used to create and promote effective training
websites.
The goals of the literature review were:
1. To learn about different approaches used to create web-based educational materials.
2. T
 o integrate the lessons learned from various disciplines in order to formulate guidelines for
designing training content and interface.
3. To identify the aspects of web-based training that are proven to be effective in a variety of situations.
4. T
 o document current knowledge about the feasibility and credibility of web-based training in the field
of public health.
5. T
 o prioritize recommendations, bearing in mind the limitations of time, money and personnel.
6. To draw attention to model trainings and identify characteristics which make them successful.
7. To highlight gaps in the literature, if they exist.
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Methods

To guide the literature review process, the project focused on five
questions related to website use for online education. Research studies,
reports and articles were collected that addressed methods of introducing
potential users to an educational website, strategies for holding their
interest and motivating users to use the website to its maximum potential.
The literature review also sought to understand the major barriers that
keep people from participating in web-based learning, and conversely, the
factors that facilitate web-based learning. Lastly, methods for determining
the effectiveness of web-based trainings were explored. To summarize,
the literature review was guided by five key research questions:
To present the rationale for use of web-based training as opposed to
traditional training formats:
1. What are the benefits to users and organizations of web-based training?
2. What are the barriers for users and organizations with respect to
web-based training?
To guide the development, implementation and maintenance of
web-based training:
3. What are the best ways to promote web-based training among various
user audiences?
4. What are the essential components to retain users throughout the
duration of the web-based training?
5. What are the evaluation criteria for the effectiveness of web-based
training?
An extensive literature review was conducted from five main disciplines
including Information Technology (IT), Public Health, Education, Business,
and Communications. A brief search of psychology and marketing literature
was also performed with few relevant findings. Since web-based training
incorporates aspects from many different disciplines and is still in its
infancy, it was important to gather information from multiple disciplines in
order to provide a comprehensive summary of information relevant to webbased training development. This trans-disciplinary approach allows the
developer to collectively determine which components constitute a strong
web-based training from a website standpoint (IT and Communications),
a learner standpoint (Education), a content standpoint (Public Health) and
an organizational standpoint (Business). Additionally, these disciplines also
provide insight into the benefits and barriers to web-based trainings and
the most effective way to evaluate web-based trainings.
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The information gathered for this report was identified through publicly available literature databases
(e.g., PubMed). Online searches were conducted utilizing subscriptions through several databases (e.g.,
EBSCO, LISA, ERIC, Web of Science) including the core fields of Information Technology, Education,
Business, Communications and Public Health, along with others from related disciplines. In addition,
a thorough search of relevant articles was conducted through general Internet searches using Google
Scholar. Books and other resources supplemented the information found in peer-reviewed and practice
articles. See Table 1 for a complete list of the databases utilized.

Table 1: Master list of databases, search engines and websites
Applied Science
ABI/Inform Complete
ArticleFirst
Bizjournals.com
Community of Science
CRISP (Computer Retrieval of Information on
Scientific Projects)
ERIC
EBSCO
Education Full Text
Emerald Full Text
Factiva
FirstSearch
Global Health
Google
Google Scholar
HCEM (digital library)
Health Source Consumer
Healthy Source Nursing/Academic

IEEE XPlore
International Journal of Electronic Commerce
Journal of the Academy of Marketing Science
Journal of Consumer Research
Journals@Ovid Full Text
Lexis Nexus Academic database
Library Literature and Information Sciences
LISA
Marketing Research
NSPEC (inspect)
Ovid
ProQuest
Pubmed
PsychInfo
Science Direct Journals
TRIP (Turning Research Into Practice)
Web of Science
Yahoo
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For journal database searches, specific keywords and combinations of keywords were used to locate
relevant literature related to the research questions. All relevant databases were searched for primary
terms associated with web-based training (e.g. web-based training, e-learning, online training, distance
learning). Secondary terms were combined with primary terms to narrow the search and gather more
specific information (e.g. barriers, benefits, effectiveness, motivation). Table 2 includes a complete list
of search terms used in the research process.

Table 2: Master list of search terms
Accessibility
Barriers
Barriers to website use
Benefits
Business
Continuing professional education online
Communication
Designing distance education
Distance learning
E-education marketing
Education
Effectiveness
E-learning
E-learning usage
E-learning planning
E-learning program development
Elaboration Likelihood Model
Getting people to use a website
Goal-based scenarios
Health website use
Health website promotion
Internet
Internet marketing
Information Technology
Internet usage statistics
Internet use
Internet Traffic
Internet Browsing Behavior
Keys to websites
Marketing
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Motivation
Online training
Online audience
Public health web site
Public health Internet use
Public health professionals Internet use
Professional Online Development
Retention
Search Engine Optimization
Successful websites
Tailored Health Communication
Traffic
Technology Acceptance Model
Training
Uses and Gratification Theory
Virtual learning environment (VLE)
Visibility
Web traffic research
Web-based communication
Web-based curriculum
Web-based health
Web-based health communication
Web-based training (WBT)
Website
Website success
Website marketing
Website use
Website usability
Website promotion tools
Usability testing

Additional literature resources were identified through thorough review of the reference sections of
articles found to be relevant for the project and which were also helpful in answering the five questions
identified for the project. Many of the online databases provided links to “similar articles” which were
perused for relevant information.
A final source of information for the project was that of expert opinion interviews. Two professionals
were consulted for information regarding web-based trainings: Dr. Kemi Jona, Research Associate
Professor of Learning Sciences and Computer Science at Northwestern University and Rich McNeil,
information technology Professor at Joliet Junior College. These experts provided insight into the
development of web-based trainings, the current literature available in the fields of Information
Technology, Education and Business and examples of model web-based training seminars and courses.
Research and practice-based resources were collected in an effort to examine information from both
experts in the field of web-based training and real-world organizations. Each article was classified as
either research-based or practice-based. Research-based articles referred to peer-reviewed articles
that provided evaluation data and findings related to web-based training development and curriculum.
Practice-based articles referred to articles that were not peer-reviewed, but which provided some
evaluation data, findings, and/or recommendations for the development and effectiveness of webbased trainings. The practice-based articles were further categorized as quantitative or qualitative,
to delineate between the objective and subjective nature of the information. Articles were classified
as quantitative if they provided evaluation data and results, or were classified as qualitative if they
included recommendations and strategies but no research or evaluation data. Articles were excluded
from the final set if they were not specific to web-based training (e.g., commercial or shopping
websites, Internet usage, Internet user demographics) or were not related to the scope of the project
(i.e., introducing people to web-based trainings, keeping people at web-based trainings, benefits or
barriers to web-based trainings, evaluation of web-based training).

Definition of Project Terms
Research-based – refers to scientific, peer-reviewed articles or reviews that provide evaluation data
or findings related to web-based training development and curriculum.
Practice-based – refers to resources that focus on recommendations and strategies for the
development of web-based trainings as well as associated evaluation data or findings.
• Qualitative documents – no evaluation data and results are presented in the article
(recommendations or strategies only).
• Quantitative documents – evaluation data and results are presented in the article.
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Each research- and practice-based article was carefully read and relevant information was
synthesized into five evidence tables using the project’s research questions as themes. Within each
evidence table, subtopics related to the overarching theme were identified and described, and literature
references that supported these subtopics were recorded by discipline.
1) What are the benefits to users and organizations of web-based training?
	Provides advantages of using web-based training over traditional classroom-based training for
various audiences: users, developers and organizations.
2) What are the barriers for users and organizations with respect to web-based training?
	Outlines barriers for training users and developers, including information on the intrapersonal,
technological, and training design barriers that discourage the use and development of
web-based trainings.
3) What are the best ways to promote web-based training among various user audiences?
	Outlines strategies that are effective in promoting web-based trainings to the public and
within organizations.
4) W
 hat are the essential components to retain users throughout the duration of the
web-based training?
	Identifies web-based training design, layout, content, feedback and support characteristics
that are essential to retaining web-based training users over time.
5) What are the evaluation criteria for the effectiveness of web-based training?
	Summarizes the recommendations identified in the literature for evaluating web-based
trainings, including criteria to evaluate effectiveness of a web-based training and criteria to
identify key components critical to the design and implementation of strong web-based trainings.
Case studies (e.g., “real world” examples) were gathered as a supplemental source of information, to
provide examples of cost effectiveness and cost savings, effectiveness of web-based training, internal
marketing strategies, organizational change and evaluation methods and measures. Case studies were
gathered through keyword searches in databases relevant to each discipline (e.g., ERIC, EBSCO) and
through online search engines (e.g. Google, Google Scholar). Information on cost-effectiveness was
sought to determine if web-based training provided overall learning benefits compared to traditional
classroom-based training while also saving costs over traditional training methods. Though considerable
evidence of cost savings was found, none of the case studies measured cost effectiveness, therefore
results are not included in this report. In addition, information on changes in organizational processes or
culture as a result of web-based training was researched, however, due to limited information, results are
not included. Case studies were found that addressed the benefits of web-based training versus traditional
classroom training (e.g., greater learning outcomes), strategies to market web-based trainings within an
organization for increased uptake and evaluation methods and measures used to evaluate web-based
training effectiveness. Information gleaned from the case studies is presented in Appendix B.
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Model web-based trainings were gathered to provide visual illustrations of premier training designs
and features available within existing training websites. The best features identified from each site were
matched with evidence from the literature review to illustrate recommendations for developing a new
training website (the end product for this literature review process). Google searches were performed in
the areas of health, business, nutrition, safety, human resources and education to identify organizations
offering web-based trainings. Training websites were also identified through word of mouth and other
networking opportunities. These training websites were then reviewed and evaluated based on evidence
found in the literature review regarding ways to retain users at a web-based training. If the web-based
training utilized multiple (>3) features previously identified as necessary to keeping people at a web-based
training, it was included in the list of model web-based trainings. Illustrations of the key features found in
each model web-based training are presented in Appendix C.
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Results

A total of 136 articles relevant to web-based training design and
implementation were identified through the literature review: 48 from
Information Technology, 27 from Education, 28 from Business, 14 from
Communication, 7 from Public Health and 12 case studies (Figure 1). As
might be predicted, the majority of the literature concerning web-based
training came from the Information Technology field. Information from the
Education and Business disciplines was equally split suggesting that webbased learning may be moving beyond distance education in universities
to practical application in organizations. Little information was found in the
Public Health field regarding web-based training. Figure 1 illustrates the
breakdown of resources collected through the literature review process
by discipline.

FIGURE 1

Distribution of Resources by Discipline
10%

5%

9%

Information Technology
Education

21%

35%

Business
Communications
Case Studies

20%

Public Health

More of the sources of information collected were research-based
than practice based. Of the 136 articles collected and reviewed, 92
were found to be research-based while 44 were practice-based. The
results suggest that significant research regarding web-based training is
being conducted by experts in the field. The smaller quantity of practicebased evidence supports literature that states web-based training is still
in its infancy within organizations.31 The lack of published information
suggests organizations are in the initial stages of implementing webbased trainings and do not consistently write about their experiences.
Within the practice-based articles the majority (n=30) included qualitative
data that summarized experiences with web-based training and provided
recommendations for designing and implementing trainings online. Of the
practice-based articles, 14 were quantitative that assessed specific webbased trainings and included some evaluation data and results.
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What are the benefits to users and organizations of
web-based training?
Increased reach, accessibility, flexibility and individualized learning
Web-based trainings, while still in their infancy, have already proven to offer multiple benefits to
users and organizations (Table 3). Web-based trainings provide easy access to widespread geographic
areas.32-56 By providing trainings that are available via the Internet, users from around the globe can
be given access. In addition, web-based trainings offer users greater flexibility in the timing of their
participation.33, 35-37, 39, 40, 42-50, 54, 57 Users can participate in trainings at times that are most convenient
for them and can revisit training modules for refreshers or for checking on specific details. Since webbased trainings can be accessed at any time, disruptions to work responsibilities are minimized. Webbased trainings also provide the opportunity for individualized learning, as trainings can be designed
to meet the individual needs of the user.33, 37, 40-42, 44-50, 55, 56, 58-63 This allows users to have greater control
over their learning environment, allows them to move at their own pace through the training and
provides users with the opportunity to enhance their learning experience.

Table 3: Benefits to web-based trainings
• Widespread reach
• Accessible at any time
• Flexible
• Individualized learning
• Low cost

• No travel
• Cross-cultural learning
• Changes can be made
quickly and easily
• Simultaneous implementation

• Consistent and standard
message
• Risk free environment
• Improved computer skills

Lower costs and no travel
A significant benefit for organizations implementing web-based training is a decrease in the time and
money spent training employees.38-40, 42, 44-50, 52, 54, 55, 59, 60, 64-69 Many organizations have seen a significant
decrease in costs associated with travel, meeting space and hiring of trainers. Participants spend less
time in the classroom and traveling to and from trainings. Web-based trainings also help to minimize
disruptions to work and family that often arise from having to attend multiple face-to-face training sessions.
Opportunity for cross-cultural learning
Another benefit to web-based training is the opportunity to engage in cross-cultural learning. Webbased trainings can be developed with input from users, trainers and experts worldwide, which can
greatly enhance the overall learning experience.32, 34, 35, 38, 41, 47, 49, 55, 57, 70 Users have the opportunity to
interact with a large number of people across the organization or beyond through online discussion
opportunities.37, 47
Changes made quickly and easily
Changes to web-based trainings can be made quickly and easily, which is a benefit for both
developers and users.33, 34, 39-41, 50, 51, 59, 64, 71, 72 Developers do not have to spend as much time updating,
reprinting or distributing paper-based training materials, while users are able to receive up-to-date
learning content as it is made available.
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Accelerated training and evaluation
Organizations benefit from web-based trainings since trainings can be implemented throughout
organizations simultaneously.37, 48, 56, 60, 68 There is no limit to the number of users who can participate,
therefore, web-based trainings accelerate the adoption of new information and new programs within
an organization at a greater pace than traditional training methods. For organizations with a limited
budget, web-based trainings assist management in reaching entry-level employees who are too low in
the organizational hierarchy to be able to travel to in-person trainings.64 Web-based trainings can be
implemented simultaneously, so users can receive consistent and standard messages organizationwide. Web-based trainings also allow trainers to track user performance more easily through
automated tracking of quiz scores and other evaluation methods.40, 50, 54, 66, 69 Training developers are
also able to provide website links to additional information, which provides users with immediate
access to current and related resources.35, 50, 63, 71
Risk-free environment and improved skills
Additional benefits include a risk-free environment supportive of trying out new things and making
mistakes.42, 46, 52, 73 Many participants feel less threatened and more comfortable contributing in the
web environment compared to the classroom environment. This allows for greater participation by shy
participants or those who may be self-conscious speaking out in front of others.34, 35, 43, 53 Web-based
trainings provide participants an opportune method for obtaining continuing education credits59 as well
as the ability to improve computer, writing and time management skills.47, 53 One online trainer observed
improvements in writing skills, as he stated, “Over several years now I have observed people contributing
what I consider to be higher quality work than what I have seen before. All these courses I have taught
before that [the students] write better than they wrote before…I attribute that to the technology.”53

What are the barriers for users and organizations with
respect to web-based training?
When developing a web-based training, it is important to keep in mind some of the challenges or
barriers that may exist regarding its use and development. Obstacles exist for both the organization
and personnel developing the site, as well as for the individual user taking part in the training.
Addressing these concerns at the onset is important from an organizational standpoint in order to
determine the feasibility of the training and the cost effectiveness of its development. Equally important
from a user standpoint is to alleviate fear, technological barriers and time constraint issues that many
individuals experience during the course of a web-based training. If these barriers are not addressed
and resolved quickly, an organization faces the possibility of significant financial and time losses during
the development stages, and little return regarding the overall satisfaction and impact of the training for
its employees. Table 4 identifies the main barriers to web-based training use.

Table 4: Barriers for web-based training users
• Interpersonal factors
• Time
• Cost
• Learner initiative

• Technical support
• Access/Availability of
computers and/or
the Internet
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• Unattractive design/layout
• Isolation

Barriers for Users
Interpersonal factors
Much research has been done to identify the key factors that hinder people from using a web-based
training format over a traditional classroom-based format. The most significant obstacles to overcome
from a user’s perspective are those that are intrapersonal in nature. Previous trainings have shown that
many users lack skills and knowledge related to computer and Internet use that are critical to having
a successful training experience.34, 45, 74-81, 42, 46, 50, 54, 59, 82-89 Some sub-populations, such as older adults,
women, lower income individuals and those with less than a high school education have been found
to have less experience with computers and the Internet making innovative web-based trainings more
difficult to master. This lack of confidence or self-efficacy for using computers can contribute to low
enrollment or participation in web-based training programs.64, 90 Some users have even reported they
feel there is a lack of technological skill on behalf of the trainers and teachers, which may further their
anxieties when it comes to participating in a web-based training environment. Further, some people
have an overall negative attitude towards computers and technology, based on previous experiences,73
which in turn can create fear or anxiety towards computer usage and the Internet. This is often referred
to as “technophobia” in the information technology field.35, 74, 79, 90-93
Users have stated that they have a lack of motivation for completing the training due to feelings of
intimidation, anxiety about the potential expectations of the training or an overall lack of interest in the
subject matter.43, 46, 50, 77 Fears also exist about an increase in workload as a result of mastering the
web-based training content.92 Other users feel they will not gain anything personally from the webbased training such as raises, promotion or an increase in personal status, which can feed into their
resistance or cynicism about the training.58, 90, 92 At the same time, some users prefer instructional
delivery methods such as face-to-face learning or learning from print-based materials instead of webbased delivery methods via a computer monitor.43, 50, 61, 76, 94 Those who prefer face-to-face instruction
or learning from print-based materials often report that web-based training restricts the locations
where they can study since they need to be near a computer. They also cite difficulty taking notes
on course materials that are web-based, and problems jumping between different parts of the course
materials that must be completed in sequence before proceeding to the next section. Due to these
concerns there is a feeling of skepticism about the quality of web-based education.48 In addition to
being skeptical about the quality, many report a lack of trust, safety and security when it comes to
taking part in web-based trainings.85 Evidence has also shown that physical health problems, such as
carpal tunnel syndrome, vision impairment, eye strain and even sitting in a fixed position for extended
periods of time are potential intrapersonal barriers that discourage people from fully utilizing web-based
trainings.50, 94, 95
Time
Time has emerged as a major obstacle for individuals using web-based trainings. For many, time
commitments to family, school and work significantly take away from the time they have to participate
and perform well in web-based training courses.32, 36, 74-77, 96-99, 46, 58, 79, 80, 87, 100, 101 Employees report
having limited time to study while at work since they are not able to set aside their everyday duties
and responsibilities during the training course.43, 76, 87, 102 Concerns have been expressed regarding
the amount of time that is required to learn how to use a new website42, 76 and how to apply the new
training information and skills learned into the work routine.89

14

Cost
Another barrier to using a web-based training is that of the cost associated with taking the course.
For much of the general public who would like to take advantage of web-based training courses, the
cost can be extremely high and, subsequently, prevent them from enrolling.32, 46, 48, 59, 64, 70, 74, 79, 103 This
cost can include enrollment fees, supplemental course materials and Internet connection charges.
Depending on the course and training needed, the costs could range anywhere from one hundred
dollars to a few thousand dollars, making it difficult to afford without assistance.
Learner initiative
When a training is not mandated by an organization, another potential barrier is the level of learner
initiative required to actively participate in a web-based training compared to in-person trainings.45, 50,
53, 61, 78, 79, 83, 104-107
The user is required to have a higher level of focus and discipline in a web-based
training than in traditional trainer-led courses to stay on target with the course and its requirements. A
lack of initiative on the user’s behalf and lack of incentives to complete some courses76 pose significant
challenges to keeping users interested and motivated to complete the course.
“An employee must take initiative and must have the necessary computer or Internet skills to log
onto a [web-based training] lesson. [Web-based training] would become useless if employees are
not motivated and/or not well trained to use it.”50

Support
Receiving or obtaining technical support when problems arise is often cited as a significant problem
for many users participating in a web-based training course. Users reported that the lack of technical
support was the main reason they had difficulties continuing with the course and one of the greatest
barriers they faced.34, 35, 46, 50, 54, 67, 76, 80, 87, 88, 101, 108 For others, there was a lack of supervisor support to
engage in web-based training for personal development.74, 76, 77
Access and availability of computers and Internet
A related obstacle is the lack of access and availability of computers and the Internet that some users
experience. Oftentimes, users do not have access to these trainings sites from their home or office34, 74, 77
due to the lack of a computer, Internet connection or the use of a printer.34, 35, 47, 48, 50, 54, 68, 74, 79, 88, 100
For many, computers may be outdated and may not carry the suitable technology to run the training
program and its components.33, 42, 48, 50, 53, 74, 77, 80, 82, 92, 93, 109, 110 Many older computers have difficulty
playing audio and video clips as well as using certain bulletin board services. Some users may have
difficulty accessing the training due to an incompatible operating system (e.g., Personal Computer or
Macintosh) to that of the training program. The issue of having unreliable Internet service (e.g., dial up)
makes it difficult for the user to access the training.33, 38, 43, 49, 67, 68, 70, 75-77, 88, 95, 97 Computer systems that
have viruses or servers that are not functioning properly create problems for users at unanticipated
times making accessing the system variable. Other usability concerns include computers with small
bandwidth (the rate that data will be transferred) resulting in considerably long download times,
thereby making it difficult to interact with the training in a meaningful manner.38, 42, 43, 46, 48-50, 58, 68, 73, 75, 82,
83, 93, 105, 108, 110-112
Other usability issues include computers with poor sound quality96, 113 and cameras or
microphones that are difficult to manipulate.96 Finally, general technology difficulties such as insufficient
memory on the user’s computer may cause the computer to freeze or crash affecting usability during
the training and often leading to course withdrawal.79, 82, 87
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Participants in web-based trainings have cited barriers with the course content and web page design.
Some have suggested that using the latest technology for the course often obscures the content.73, 114
Doris Lee, et al. states that, “Advances in technology may tempt web-based training designers to use
the fastest or the latest technological features possible, but if content and intent are obscured and
instructional effectiveness sacrificed, the web-based training becomes another neglected eye-catching,
yet useless, lesson.”114
Unsuitable design, layout and content
Having an unattractive web page design and layout is another aspect which has been found to be a
barrier to web-based training use.75, 76, 109, 114 This includes unattractive pages, lack of background colors
and textures, lack of icons or symbols, lengthy text pages, unnecessary graphics, redundant moving
images and unreadable text. Other components that can make it difficult for the user are complicated
navigation through the pages76 or unsuitable web page design for the user’s needs.48, 93, 96, 115
Some web pages have been criticized for having unclear instructions76 for both the training course
components and the overall website. Clear instructions on how to save course work should be included
so participants can continue a training at a later time without having to start over, and can refer back
to training materials when needed. An additional barrier with some web-based trainings is that the
difficulty and expectations of the training are either too high or too low.76, 77 Individual users have cited a
lack of updates to the course content, irrelevant content that does not meet the user’s expectations46, 48, 76
and inconsistent, illogical or unclear content as barriers and discouraging aspects to training courses.
“Effective content is among the greatest challenges facing any [web-based training] initiative. If the
content does not teach, it has no value, regardless of how ‘high-tech’ or cost-effective it might be.”102

Isolation
A final barrier that users have experienced when working with web-based trainings is that of a lack
of interaction with other participants. Many users have mentioned that a major aspect they missed with
web-based trainings was the face-to-face interactions with other participants and the trainer.45, 48, 56, 70, 74,
80, 83, 95, 97, 113
Many felt isolated due to a lack of contact with others in the course.33, 34, 43, 46, 50, 54, 58, 78, 79, 84, 85,
96, 101, 103-105
Besides feeling isolated, users often felt that the exchange of information and ideas between
users and professors was poor.48, 78, 84, 106 Due to the fact that most of the learning takes place online,
some users report a lack of participation by other users103, 115 and that feedback from the trainers is
limited when compared to traditional classroom environments.46, 48, 70, 93, 99
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Barriers for developers
While it is important to understand the barriers and challenges that a user may face during a webbased training, it is equally important for organizations to address and understand the difficulties they
may experience when developing an online training. Failure to recognize these potential problems
can lead to the development of a training that is not effective, user-friendly, cost effective or easily
maintained. With the overall goal of producing trainings that will enhance the knowledge and skill level
of the current workforce, it is essential to develop a system that can accommodate a range of users
and produce the best overall results for an organization. Table 5 outlines the most commonly identified
barriers for web-based training developers.

Table 5: Barriers for web-based training developers

• Cost
• Technological skills
• Technology support

• Time
• Administrative support

Cost
Initially, when an organization is contemplating moving their training from a typical classroom
environment into the online world, the first obstacle that must be overcome is that of cost, both upfront
in development and over time with maintenance.34, 43, 47, 50, 53-55, 61, 65, 69, 74, 80, 116 Developing the system from
the ground up can be considerably expensive due to the need for new computer hardware and software,
personnel time to design the website and course content and training time to instruct staff and trainers on
how to use and make changes to the training system. In addition to the initial set-up costs, there needs
to be financial support available for future upgrades. Organizations should evaluate a web-based training
to determine if it is meeting the training goals and whether immediate or significant modifications are
needed. However, evaluation and subsequent upgrades can be time-consuming and costly depending on
the personnel required and resources needed to complete the activities.
Technological skills
As mentioned previously, trainers need to be educated on how to use the training system. A lack of
technological skills on behalf of the trainers has been cited as a significant barrier and should be taken
into consideration when developing a web-based training course.34, 43, 50, 55, 65, 67, 74, 79, 80, 93, 117 Specific
areas important in preparing the trainers include course design, development and delivery of webbased learning, information technology and information management.74
Technology support
Another barrier that exists when developing a web-based training is the lack of technology support
within an organization.35, 50, 53, 61, 74, 79 Oftentimes, there is limited access to adequate computer
equipment within an organization to develop and implement a web-based training. In addition,
equipment that is unreliable and has Internet connectivity problems significantly hinders the ability
of organizations to produce quality web-based trainings. Some organizations lack the infrastructure
needed to support the development and implementation of web-based trainings. In these situations,
additional equipment, equipment with greater capabilities or increased personnel may be needed,
which could greatly add to the overall development costs.
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Time
Time constraint is another challenge that needs to be examined when an organization embarks on
new web-based training development. The process of instituting a training website is exceptionally
labor intensive and many organizations have found that they lack the time needed to design, develop,
maintain, evaluate and support a web-based training.35, 53, 65, 67, 74, 79, 93, 116, 117 Organizations typically use
their current information technology departments to develop their web-based training systems, however
these employees must also maintain their current job responsibilities, posing a significant challenge.
Administrative support
A lack of administrative support for development of a web-based training has been cited as a
barrier.61, 69, 74, 79, 80, 93, 116 Organizations are often opposed to changes in training methods and are
resistant to adopting web-based training innovations. Learning new methods of training employees
and how to use innovative web-based systems can be time consuming, which contributes to the
resistance. In addition, research has shown that some staff members fear new technology and prefer
the traditional face-to-face instructional methods. Staff members may also be reluctant to change due
to the unproven efficacy of web-based learning.50 High staff turnover is another reason organizations
are reluctant to develop web-based trainings.110 Each new staff member joining the organization will
require additional training to be able to successfully use the web-based training system. It is important
to address administrative support challenges, since buy-in from both the organization and employees
are critical to successful utilization of a web-based training system.
Web-based trainings can be an exceedingly efficient way to train employees, however, some
training courses may require supplemental face-to-face interaction to convey messages and materials
successfully (e.g., sales training).69 Trainers must also have the necessary skills to lead a web-based
training efficiently and effectively. This includes well developed skills in writing, communication,
interpreting, conveying and providing logical concise information, as well as the ability to maintain
flexibility, address isolation concerns, include elements of asynchronous learning, and develop learning
objectives that relate to the users’ goals.43,67 Trainers also need to understand new pedagogy for
teaching online (i.e. the most effective practices for teaching when much of the learning environment
is online).67 Moreover, not all work environments provide the most conducive learning atmosphere.69
For example, those that work in loud, open-spaced offices or cubicles may find it difficult to focus on
the task at hand with all of the outside distractions that these environments contain. Overall, numerous
challenges to developing and implementing a web-based training have been identified by users and
organizations. Proactively addressing these barriers and challenges before launching a new webbased training will result in a more efficient and effective development and implementation process.

What are the best ways to promote web-based training
among various user audiences?
As the demand for continuing education in corporate environments increases, it becomes important
to identify and utilize the most effective methods for introducing and marketing training opportunities
to organizations and employees. Organizations are beginning to deliver their trainings in a web-based
format, but since these trainings are new to many organizations, it is helpful to apprise them of the
benefits and showcase how these trainings are essential to furthering the potential of their employees
and overall organization. Promoting training opportunities to employees is necessary in order to gain
interest and adoption by the greatest number of users and to increase motivation for completing the
training. Introducing employees to trainings also provides them with valuable information about what to
expect in the training and shows organizational support for training completion. Two major strategies
for introducing users to web-based trainings emerged from the literature: marketing web-based training
to the general public and marketing web-based trainings within organizations.
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Marketing web-based trainings to the general public
In order to effectively introduce the general public to a web-based training, it is important to know
the intended audience. If the target audience has limited computer and Internet use skills, it would be
beneficial to provide demonstrations or training opportunities to introduce users to the nuances of the
training site. This would allow them to gain a better understanding of how the training website works
and may alleviate any fears regarding participation in the training.89 It is also beneficial to use peer
testimonials when introducing users to web-based trainings.88, 118-120 Utilizing support from people who
others recognize and relate to is an effective way to gain public acceptance. Research has shown
that providing local opinion leader endorsements can increase visits to a website (12%) compared to
those that do not provide them (4%).88 Buller, DB., et al. state that: “Usually, people contemplate a new
product based on communication with others that they feel are expert and trustworthy, especially when
uncertainty is high and they want to resolve dissonance about the innovation.”88

Table 6: Marketing a web-based training to the general public
• Audience specific
• Peer testimonials
• Opinion leader endorsements

• Links to training on company website
• Search engine optimization

Organizations promoting web-based trainings to the public should consider placing a link to
the training website on homepages that are visited often by intended users.58, 71 In a corporate
environment, links should be provided on departmental web pages allowing employees in various
departments to be aware of trainings relevant to their specific backgrounds and needs. This method of
introducing people to web-based trainings is important because links provided on paper or in e-mails
run the risk of being accidentally misplaced, mistyped or deleted.58
One of the strategies that is best suited for reaching and introducing a large number of people to
a new website is to ensure that search engines (e.g., Google, Yahoo) can find the training website
when users perform a search query. This process, called search engine optimization, can increase
the volume and quality of traffic to the training website by making the website as visible as possible to
users. Search engine optimization is an important component to website development and marketing
since most people usually look at only the first 10 listings that are produced by a search before making
a selection or refining their search.121 Therefore, in order to optimize the results from online search
engines, it is important to use topic- or industry-related key words in the text of the website.121-124
Search engines organize all of the information available on the Internet and begin to rank the websites
by linking keywords found on websites to those used in the searches.121 Providing relevant keywords
increases the likelihood that search engines will identify the training website and rank it higher than
similar websites, in turn making it more likely that users will visit the website of interest. Pringle et al.
concluded that a higher ranking required: “…informative title, headings, meta fields…text…important
keywords in the title, but do not use excessive repetition which will be caught out.”125
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Another well-used strategy for optimizing search engines is to provide hyperlinks within the website.121, 122
These hyperlinks can be in the form of interlinking web pages, relevant inbound links and links to
external websites. Interlinking web pages are those that include links to other web pages within the
site, in turn, increasing search engine rankings and allowing visitors to locate what they are looking for
quickly and easily.121 Providing related inbound links from third party sites can also increase rankings
by increasing site visibility.121 Some third party affiliates that should be considered include national
affiliates, partners and grantors who would be willing to provide a link to the training website.121
Web developers should appropriately label graphics that are used within a website in order to
increase the likelihood that search engines will direct a user to the desired website.121 Images on the
web have a property called an ALT tag which contains a short description that appears when users
move their mouse over the image. By providing phrases in ALT tags that relate to the content on the
page, search engines are better able to determine if the material is relevant, which can increase the
overall ranking from the search.121
One pitfall to avoid when developing a training website is using Flash player videos on the homepage,
since search engines have difficulty reading them.123, 126 Search engines have programs built into them
that “crawl” the Internet identifying content and links within web pages. Most search engines are unable to
crawl into and index a Flash site, which can lower the ranking result considerably.126 Table 6 summarizes
the strategies for marketing web-based trainings to the general public.
Marketing web-based trainings within an organization
The second emergent strategy for introducing people to a web-based training is to market
within organizations whose operations are related to the training content. This method is a more
straightforward approach because of the ability to discern who the targeted audience members are
and how best to reach them. Table 7 identifies methods for marketing web-based trainings within
an organization. Several inexpensive and effective ways to reach a large number of users within
an organization quickly and easily include newsletters, flyers, brochures, e-mails and the company
intranet.42, 88, 120, 124, 127-129

Table 7: Marketing a web-based training within an organization
•
•
•
•

Newsletters, flyers and brochures
E-mails and telephone messages
Staff meetings
Company intranet

• Peer testimonials
• Opinion leader endorsements
• Companies’ marketing departments

Promotion techniques such as integrating web-based training into new employee development or
orientations,102, 127 encouraging organizations/managers to recommend the training71, 77 or mandating
the training120, 127 are all effective ways to achieve the goal of ensuring all employees are trained
appropriately. Other techniques to promote a web-based training include holding an open house
where employees receive more information about the benefits of web-based training and how it could
enhance their careers.127 Some companies have distributed formal invitations and served refreshments
during the informational open house to reward the employees for attending.127 Similarly, organizations
have held brown-bag lunches for managers, supervisors and human resource professionals where
food is served and a short seminar instructs them on how to introduce web-based training into their
development plans for new and current employees.127 Workshops and demonstrations on how to use
the training website have also been effective techniques used by organizations.58, 89

20

While policies can be set in place to ensure that employees receive the required training, it is more
worthwhile to showcase the successes and benefits that can be achieved through participation in the
training.42, 120 This, in turn, can encourage voluntary participation as opposed to mandatory participation.
One technique is to use an in-house newsletter to outline the successes and benefits that others have
achieved after completing the web-based training.120 Management should also acknowledge their
support for the training and provide examples of how they are actively involved in making the webbased training worthwhile for their employees.42, 73 Detailing the experiences that managers have had
with the training and the resources being invested in the training will give employees an understanding
of the commitment level of the organization, and the long-term goals for making the organization
stand out in the field. Several organizations have used rewards and recognition as incentives for
completion.58, 118, 120, 127 Organizations have recognized users personally, departmentally or on a
company-wide basis by presenting certificates of achievement 118, 127 or recognition through internal
newsletters, memos, bulletin boards or e-mails.127 Other incentives have included access to posttraining resources, such as citations of scientific literature, lists of websites for additional information
and other downloadable materials that further reinforce training concepts.118

What are the essential components to retain users
throughout the duration of the web-based training?
Understanding the retention factors that keep users at a web-based training is critical to designing
and implementing a course that fully meets the needs of individual users and organizations.
Incorporating these factors into a web-based training will ensure users are more engaged in the
training and are able to expand their learning beyond what can be learned in a classroom.114 When
web-based trainings are well-designed with user needs in mind, there is increased satisfaction and
users are more likely to not only complete the training, but to also participate in additional trainings.85
Satisfied users are more likely to recommend the training to co-workers, which facilitates greater reach
of the training throughout an organization.
This section provides evidence-based information that identifies characteristics of web-based
trainings essential to retaining users at a training course until completion (Table 8). These
characteristics fall into two main themes: 1) characteristics related to the initial design and development
of web-based trainings and 2) characteristics related to maintaining web-based trainings over time.

Table 8: retaining users at a web-based training
• Interactivity
• Safety and security
• Clear organizational flow
• Clear, concise, & consistent
formatting
• Hyperlinks

• Visual appeal
• Multi-media
• Accessible, simple
technology
• Independent learning
• Concise & relevant content
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• Real world examples
• Feedback & follow-up
• Incentives
• Administrative support
• Technical support

Design and Development Characteristics
Interactivity
One of the most critical elements in designing and developing web-based trainings to attract and
retain users is interactivity. Web-based trainings should provide features that allow users to interact
with the website in a meaningful way.32, 44, 48, 51, 52, 56-58, 65, 72, 110, 114, 121, 127, 130-134 This includes providing
interactive quizzes which provide automatic feedback, using games to present and practice training
topics, and providing realistic simulations and role-playing opportunities. Dan Yaman, president
of Learning Ware, Inc., a company that specializes in game-based learning supported the idea of
using interactive games: “Just like children, adults enjoy playing games. They like to laugh, and they
remember information this is tied to strong emotions. When a game is introduced into a serious
classroom environment, participants relax, they get excited, they compete, and most importantly they
remember the event and the information tied to it.”135
Wentline, TL et al. discuss the need to move beyond simple interactivity: “To be effective, [web-based
training] needs to step beyond simple interactivity such as ‘Next’ buttons and move to a more engaging
form of interactivity that promotes insight, skill and the ability to reapply knowledge in numerous work
contexts.”73
Another interactive feature important to the development of web-based trainings is providing
opportunities for users to communicate with each other and the course trainer.32, 38, 43-45, 48, 51, 56-58, 60, 70,
73, 80, 93, 95, 99, 100, 105, 106, 110, 111, 129, 132, 136-142
Facilitation of this communication can be supported through the
development of chat rooms or instant messaging features, bulletin boards, blogs, e-mail, audio and
video conferencing and online learning coaches. Along with this idea, web-based training courses
should incorporate interactivity by allowing users to work in teams, similar to traditional classroombased methods. A successful team strategy is illustrated by the Enhancing Data Utilization Skills
through Information Technology program (EDUSIT). This web-based education program offered
through the Department of Maternal and Child Health and the School of Public Health at the University
of North Carolina Chapel Hill instructed users to work in teams and apply skills they learned in the
online training to a health status problem significant in their state. As a team, users developed reports
on their state-specific health status problems and posted them on the Internet. This exercise allowed
users to interact with one another and apply what they learned to a relevant issue.
Safety and security
Guaranteeing safety and security through the use of web-based training is an important feature
to retaining users.63, 67, 95 When developing a web-based training, it is essential that user information
remains confidential, in an effort to generate trust.111, 143 In addition, it is important to ensure the website
is secure, free from viruses and unable to be infiltrated.67, 95 Website security can be established by
utilizing anti-virus software as well as making sure the software is updated and scanned regularly.95
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Clear organizational flow
A major factor found to largely influence the retention of web-based training users is that of the site’s
design and layout. A strong web-based training design should have a clear organizational flow.41, 48, 52,
56-58, 61, 73, 74, 81, 89, 93, 112, 114, 121, 124, 137, 139-141, 144-149
The home page should serve as a table of contents and
allow users to quickly reach the training areas of interest to them. A site map should also be provided
that outlines all of the content available in the training. Navigation should be clear and simple. The path
users take through the training must be intuitive, and the operations (or clicks) needed to follow the
path should be straightforward. Good training websites often incorporate multiple pathways throughout
the course content so individual users are able to select their most preferred path. Moreover, users
should be able to navigate through the training with minimal clicks and should be able to move back
and forth through the training sections easily. It is helpful for website page lengths to be limited to a
single screen for the home page and no more than three screen lengths for all other pages, in order to
facilitate easy viewing and minimize the need for scrolling.
Clear, concise, and consistent formatting
Clear, concise and consistent formatting should be used throughout the web-based training site.36, 41, 56,
58, 73, 82, 89, 111, 112, 114, 134, 145, 146, 148, 150, 151
It is important that the layout of the training be consistent from page
to page, and the training name and logo should be present on each web page. It is useful to present a
navigation bar on each page with a fixed position and consistent appearance so users can easily find their
way around the training site.36,111,150 The navigation bar should include, at a minimum, a link to the home
page, a link to different sections within the training and a search function. To minimize confusion for the
users, it is helpful to provide instructions for each section of the training within the section.36,82,146 In addition,
clear organization of information on the training web pages is needed to retain users. Headings should
be used on each page with a consistent look throughout the training. Topics should be grouped logically
and consistently to help orient the users. In order to grab users’ attention it is important to place relevant
information higher on the page and less relevant information further down the page.58 In addition, the
space within each page can be used appropriately by aligning the content horizontally and vertically. Visual
distractions such as unnecessary color, graphics and animation should be minimized. Lastly, the training
site should be designed to be accessible for disabled users (e.g., visually impaired, hearing impaired).112
Comprehensive guidelines for website accessibility can be found at: http://www.usability.gov.
Hyperlinks
Clear and consistent hyperlinks should be used throughout the web-based training to link users to
additional information regarding the training content.32, 37, 48, 56, 58, 61, 65, 73, 86, 89, 109, 111, 135, 145, 147, 150 Hyperlinks
should be clearly identified with a standardized format throughout the training. Hyperlink labels should
be descriptive, unambiguous and not include distracting graphics. Repeating important hyperlinks on
multiple pages as needed is preferred, so users do not need to search for them.
Visual appeal including multi-media
Visual appeal is an aspect of design and layout that is relatively simple, yet significantly important
to retaining users at a web-based training.32, 38, 48, 56, 58, 61, 65, 73, 86, 89, 109, 111, 145, 147, 150, 152 Color combinations
used in the training should be easy to view and read. For instance, text should be a different and
distinct color from the background color to facilitate ease of reading. The training design should utilize
user interface design components by being visually attractive to the user while still emphasizing
functionality through a simple and efficient design. Adding to the visual appeal is the use of graphics,
video clips, audio clips and animation. The addition of graphics and multi-media components are
essential in developing strong web-based trainings.32, 33, 35, 36, 41, 42, 44-47, 58, 65, 73, 98, 105, 106, 109-111, 114, 132, 147, 150, 152-154
Moreover, the use of graphics and multimedia should be appropriate for the training topic, used in
balance with the training content, and informational as opposed to decorative.36, 150 The appropriate use
of graphics and multimedia adds to the visual appeal of a training by gaining the attention of users and
increasing their engagement with the training.111
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Accessible, simple technology
Other important design elements include using technology that is accessible and simple (e.g.
uncomplicated graphics) and compatible with multiple platforms (e.g., Macintosh, PC) and Internet
browsers (e.g., Explorer, Firefox, Safari).48, 57, 60, 65, 80-82, 109, 147, 151 When designing a web-based training
it is important to utilize technology that is available to the majority of users, and to avoid using
components that may “crash” a user’s system (e.g., large download files, detailed animation).81, 151
Independent learning
Allowing flexibility in learning is key to retaining web-based users.33, 37, 41, 47, 48, 52, 73, 74, 81, 89, 105, 111, 114, 128,
Web-based trainings should support open or independent learning where the user is
allowed to take control of the learning process. Users can be “given greater control over the learning
environment by allowing them to select from among multiple different learning opportunities within a
given course and move at their own pace.”33 Independent learning should be facilitated by allowing
the user to make choices about the training exercises in which to engage, the nature of feedback
received, the order of training module completion, the nature of the examples and training topics
chosen. Moreover, web-based training modules can address differences in learning styles by using
various instructional elements to meet individual user preferences and needs (e.g., case studies, storytelling, demonstrations).73 Web-based trainings should be designed so that users can take trainings at
times when there will be little disruption to their work. Users should also be able to download and print
training materials from the training site when needed.38, 48, 147, 151
132, 144, 145, 148, 155

“Creating a simulation that allows learners to try things out and make mistakes is an effective way
to help learners generate the questions that lead to learning. Providing learners with a simulation
means creating the opportunity for them to make choices – choices about what action to try next
and when to request help.”52

Concise and relevant content
In addition to key design and layout elements, strong course content is critical to retaining users.
Information within a web-based training must be concise and relevant.32, 36, 44, 48, 51, 52, 58, 61, 65, 71, 81, 85,
86, 89, 98, 106, 109-111, 114, 121, 124, 129, 132, 137-139, 146-148, 150, 153-155
Short phrases and bullets are most effective, and
sentence and paragraph length should be limited. One source recommends using no more than
twenty words per sentence and five sentences per paragraph.58 To minimize disruption of normal work
responsibilities, trainings should utilize short training modules (2-4 hours). It is also important to avoid
using professional terminology or jargon and to clarify terms when needed.71, 89, 146, 147 Web-based
training content can be personalized by writing text in the first and second person, so the computer is
seen as a conversational partner rather than an information delivery agent. 132 Content for web-based
trainings should be developed at an appropriate reading level that takes into account the education
and skill level of a range of intended users. In addition, content should be evidence-based and relevant
to the user’s job tasks, be kept up-to-date, comprehensive, culturally sensitive and free of errors. To
facilitate development of relevant and timely content, course developers are encouraged to seek realworld experts and practitioners to help design content and include their insights and stories into the
course itself.52
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It is helpful to include course and site background information in a web-based training course along
with the purpose of the training.38, 43, 58, 105, 110, 114, 136, 146, 154 The goals and objectives for the training should
be clearly stated, as well as the course requirements, instructions on how to use the training and
standards for grading. If possible, the trainer’s contact information should be provided in the event a user
has specific questions. It is useful for each module to express the time required and difficulty expected
prior to the start of the module so users are adequately prepared before beginning each section of
the training.
Real world examples
Using concrete real world examples is an essential element in developing a successful webbased training.32, 38, 43, 44, 51, 52, 56-58, 60, 65, 81, 85, 98, 101, 102, 105-107, 110, 111, 114, 132, 139, 140, 142, 146, 148-150, 153, 154 Successful
web-based trainings use stories and goal-based scenarios to present instructional material, which
emphasizes skill-building and application rather than rote memorization of instructional material.
Trainings should allow opportunities for users to apply their new knowledge to a problem in the field.
Roger Schank suggests that one way to facilitate “doing” is to “prepare students to do something, have
them do it, and then have them reflect upon how well they did it and prepare to try again.”149 Another
method of providing real world examples is including web links on the training site to other industryrelated sites where users can find additional information.45, 48, 52, 58, 85, 89, 109, 114, 147, 151, 153

Web-based training maintenance characteristics
Feedback and follow-up
Though sound design and development is critical to launching a strong web-based training, it is
also important to build in capacity for maintenance of the site over time. Maintenance is the second
emergent theme in retaining users over time, and equally important to development. Maintaining
connections to users can come in various forms. One such element is providing feedback and
follow-up to users to facilitate long-term engagement with the web-based training.36, 43-45, 48, 51, 52, 56-58, 60,
65, 73, 74, 80, 81, 85, 92, 93, 100, 101, 105, 106, 110, 114, 121, 136, 138, 139, 145, 146, 148, 156
Users benefit when feedback from quizzes,
assignments and practice exercises is provided in a timely manner. Feedback should be meaningful
by summarizing individual performance throughout the training experience, reinforcing learning
and highlighting areas in which the user is now competent.41, 52, 138, 154 Users should also be granted
opportunities to provide feedback to the trainer and evaluate the training course and experience.58,
121, 136
Along with feedback, follow up and communication between the user and trainer should be
promoted and encouraged to maintain user engagement throughout the training.36, 56, 57, 106, 138, 139, 156
Capella University instructors maintained follow-up with their online students through e-mail and private
discussion spaces accessible to each individual user.156 Other trainings have encouraged users to
schedule chat times with their instructors.73
Incentives
Providing incentives for training participation is another way to retain users and recruit new users.
Incentives that have been found to be effective include certifications for training completion, rewards
or recognition for completion and intrinsic motivators.36, 41, 46, 58, 77, 105, 114, 118, 120, 127, 150 Certifications can be
presented to employers at the completion of the training and placed in employee personnel files. Users
can be recognized through internal newsletters, memos to the company, announcements on bulletin
boards and e-mail messages. Additionally, web-based trainings can support intrinsic motivation by
emphasizing the opportunity for personal growth and life-long learning.114
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Administrative and technical support
Web-based trainings require administrative support to update and refresh content, provide technical
support and control training costs. Ensuring timely and up-to-date content is important to maintaining
use of a web-based training over time.44, 48, 58, 71, 139, 156 Users are more likely to complete web-based
trainings that are continually offering new information and corresponding to the environment in which
they currently work – an advantage over traditional, paper-based training methods. Continuous
technical support is also critical in maintaining a web-based training that is available and functional
for all users.37, 42, 43, 46, 48, 57, 60, 67, 71, 74, 81, 85, 89, 91, 92, 94, 110, 113, 114, 120, 127, 136, 138, 146, 151 For web-based trainings
that are always accessible, technical support should be offered twenty-four hours a day, seven days
a week. Support may be offered through toll-free hotlines, automated help desks, remote online
troubleshooting, computer bulletin board systems, and frequently asked questions pages.37 Since many
users have differing technological skill levels, web-based trainings can provide either a virtual learning
tutorial or initial face-to face training to provide users with an adequate introduction to the web-based
training format.68, 80, 81, 98, 141

Expert Information on Effective Web-based Training Development
David A. Cook, MD and Denise M. Dupras, MD, PhD from the Mayo Clinic College of Medicine
developed a practical guide to the development of effective web-based trainings that supports many
of the key findings identified throughout the report.58 Two lists were developed that outlined steps to
effective web-based learning and characteristics of effectively designed web pages.
Ten Steps to Effective Web-based Learning
1. Perform a needs analysis and specify goals and objectives
2. Determine your technical resources and needs
3. Evaluate preexisting software and use it if it fully meets your needs
4. Secure commitment from all participants and identify and address potential barriers to implementation
5. Develop content in close coordination with website design
• Capitalize on the unique capabilities of the Web by appropriately using multimedia,
hyperlinks, and online communication
• Adhere to principles of good web page design
• Prepare a timeline; plan for up-front time investment
6. E
 ncourage active learning – self-assessment, reflection, self-directed learning, problem-based
learning, learner interaction, and feedback
7. Facilitate and plan to encourage use by the learner
• Make the website accessible and user-friendly
• Provide time for learning
• Motivate and remind; consider rewards and/or consequences
8. Evaluate – both learners and course
9. Pilot the website before full implementation
10. P
 lan to monitor online communication and maintain the site by resolving technical problems,
periodically verifying hyperlinks and regularly updating content
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Expert Information on Effective Web-based Training Development
(continued)
Characteristics of Effectively Designed Web pages
1. Clear and consistent page organization
• Hierarchy of importance for items on the page, with more important things higher on page
• Logical groupings, with visual cues to help organize groups
• Headings and navigation labels reflecting a single theme (e.g., topic, function, sequence)
• Consistent format from page to page
2. Wise use of space
• Division of page into grid of defined areas
• Alignment of all screen elements horizontally and vertically using grid
• Limited unused space (web pages require less white space than paper)
• Few distractions (e.g., unnecessary color, graphics, or animation)
3. Concise text that facilitates “scanning”
• Clear headings
• Short phrases and bulleted outlines
• Limited length of sentences (20 words) and paragraphs (5 sentences)
• Limited page length (single screen for homepage, scrolling limited to 3 screens for other pages)
• Topic summarized before presenting details
4. Clear and consistent navigation
• Site name/logo on every page with consistent position and appearance
• Navigation bar on every page with consistent position, appearance and content including:
		

- Link to homepage

		

- Links to sections/categories

		

- Search function

		

- Utilities (help, additional information, contact information)

		

- Navigation bar on right

5. Clear and consistent hyperlinks
• Clearly identified hyperlinks
• Descriptive and unambiguous hyperlink labels
• No use of graphics as hyperlinks
• Repetition of important hyperlinks elsewhere on the page (as needed)
• Minimum number of “clicks” to access a given point
• Consistent hyperlink format on all pages
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What are the evaluation criteria for the effectiveness of
web-based training?
The literature on evaluation methods and measures for web-based training is limited. Due largely
to the cost of designing and conducting trainings, few organizations invest the time and finances into
evaluating them for learning outcomes and achievements.50, 157 As a result, little is known about what
criteria best measure the key characteristics and effectiveness of web-based trainings. Some research
and practice-based resources have established criteria to generally evaluate web-based trainings.
These can be classified into two main categories: 1) criteria to evaluate training effectiveness and 2)
criteria to evaluate training design and functionality.
Criteria to evaluate training effectiveness
The criterion used most often to evaluate web-based training effectiveness is user reaction.37, 38, 46, 48,
56, 70, 78, 110, 127, 133, 158, 159
Organizations typically gauge user reaction by measuring satisfaction with what
was learned, along with overall training satisfaction. Measuring learning satisfaction might include asking
users about their satisfaction with the knowledge and skills acquired and improvement in their problem
solving ability, computer literacy and self-learning ability. User reaction can be measured by asking
users to identify the strengths and weaknesses of the training. Users are often asked to comment on the
appropriateness of the learning methods (e.g. videos, interactive quizzes, stories) used within the training,
the appropriateness and practical application of the content and the promptness of feedback. Users’
reactions concerning the features and usability of the website format are assessed to gain insight about
the training design and format. Users are often asked to comment on any problems faced within the
training, recommendations for improving the training and suggestions for future training topics.

“Conduct frequent course evaluations to pinpoint the strengths and weaknesses of your online
learning initiative. Those can be formal evaluations or simple phone calls to random employees once
they’ve completed a course. Survey employees to find out what topics interest them and consider
ways to incorporate those interests into your online offering.”127

Real world example
The University of North Carolina School of Public Health developed a blended classroom and
web-based Public Health Leadership MPH curriculum to train professionals across North Carolina.
Through the development of this program, the University identified three fundamental evaluation
questions that should be used to evaluate a web-based training effectiveness. These questions
included:
1. What are the fundamental motivations of learners in the program?
2. What do learners see as the strengths of the program?
3. What are learners’ areas of concern about the program?
A self-administered, open-ended questionnaire was used to gather information about these three
questions. The questionnaire addressed issues related to participants’ motivations, funding, access
to computers and the Internet, perceived advantages and disadvantages of distance learning, the
public health problems in which they were engaged and how the program might help them with their
work. Responses were read and coded as themes were identified.
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Learning effectiveness and attitudes are additional criteria used to evaluate training effectiveness.37, 42,
Pre- and post-tests are often used to measure comprehension of the subject matter in order to
determine if knowledge has increased as a result of the training. Pre- and post-tests can also be used to
measure attitudes about the training and subject matter.
46, 110, 153, 159

Real world example
The Enhancing Data Utilization Skills through Information Technology (EDUSIT) program measures
learning effectiveness and attitudes by utilizing a pre- and post-survey.110 EDUSIT is a distance education program that trains, via a web-course, maternal and child health professionals in state and
local health departments to collect, analyze and interpret data. The program has users complete a
baseline survey to assess their data and technology knowledge, beliefs, self-efficacy and current
practices, as well as agency factors and demographic characteristics. Six months after completion of
the training, the survey is re-administered to determine whether users have experienced changes in
knowledge, attitudes, use of computers and information technology.

Behavior and organizational change are criteria that measure whether a web-based training is effective
in influencing job performance.42, 65, 110, 153, 159-161 Behavior change has been evaluated through on-the-job
observation of users who have completed web-based trainings. Performance indicators are defined
prior to the training and are measured before and after the training to detect change.159 When possible,
it is important to include a control group that does not receive the training.159 To measure organizational
change, important measures can be assessed before and after the training. These measures, though
often more difficult and timely to assess, might include company costs, turnover, absenteeism, number of
grievances, quality and quantity of production and employee morale.159, 161 Table 10 summarizes the key
criteria often used to evaluate web-based training effectiveness.

Table 10: Criteria to evaluate web-based training effectiveness
• User reaction
• Knowledge
• Attitudes

• Behavior change
• Organizational change
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EXPERT INFORMATION on Web-based evaluation
Donald Kirkpatrick, Professor Emeritus, University of Wisconsin developed a training evaluation
model that identifies four levels of evaluation: reaction, learning, behavior and results. Kirkpatrick’s
model is considered an industry standard across the human resources and training communities.
He defines the four levels of evaluation as follows:
•
•
•
•

Reaction – how well the trainees liked a particular program
Learning – the principles, facts and techniques understood and absorbed by the conferees
Behavior – behavior and capability improvement and time implementation/application of knowledge
Results – the effects of the trainee’s performance on the business

Kirkpatrick offers several guideposts that should be considered when evaluating reaction, learning
and behavior.
Standards for measuring Reaction
1. Determine what you want to find out
2. Use a written comment sheet covering those items determined in step one above
3. Design the form so that the reactions can be tabulated and quantified
4. Obtain honest reactions by making the forms anonymous
5. Encourage the conferees to write in additional comments not covered by the questions that were
designed to be tabulated and quantified
Standards for measuring Learning
1. The learning of each conferee should be measured so that quantitative results can be determined
2. A before and after approach should be used so that any learning can be related to the program
3. As far as practical, the learning should be measured on an objective basis
4. Where practical, a control group (not receiving the training) should be used to compare with the
experimental group which receives the training
5. Where practical, the evaluation results should be analyzed statistically so that learning can be
proven in terms of correlation or level of confidence
Standards for measuring Behavior
1. A systematic appraisal should be made of on-the-job performance on a before and after basis
2. The appraisal of performance should be made by one or more of the following groups (the more
the better):
a. The person receiving the training
b. Their superior or superiors
c. Their subordinates
d. Their peers or other people thoroughly familiar with their performance
3. A statistical analysis should be made to compare before and after performance and relate
changes to the training program
4. The post-training appraisal should be made three months or more after the training so that the
trainers have an opportunity to put into practice what they have learned
5. A control group (not receiving the training) should be used
For evaluating results, Kirkpatrick states that it would be best to evaluate training programs directly
in terms of results desired. However, he comments that there are so many complicating factors that
make it extremely difficult, if not impossible to evaluate certain kinds of program in terms of results.
He therefore suggests beginning to evaluate in terms of the other three criteria: reaction, learning
and behavior.159
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Criteria to evaluate training design and functionality
Ultimately, there is no singular design or function characteristic that is successful for all web-based
trainings. Web-based trainings must meet the needs, wants and expectations of the end users in
order to be successful157 and should be designed accordingly. Formative research with the target
training audience is essential in developing and implementing a web-based training that will be
acceptable and adopted by users and organizations. The literature has identified a few common
elements that have been assessed by organizations in the evaluation of their training websites:
content, design, accessibility, usability, resource availability and technology (Table 11). While the
literature states that it is important to evaluate these elements, it offers very little information on
specific evaluation measures or tools. Findings often illustrate what constitutes a strong web-based
training design (e.g., clear and concise content, good organizational flow), but does not identify
criteria used to evaluate these design components (e.g., specific survey questions, direct observation
methods). Therefore, few recommendations are provided for methods to evaluate web-based training
design and function, as additional research is needed in this area.

Table 11: Elements assessed in web-based training design
and function evaluation
• Content
• Design
• Accessibility

• Usability
• Resources availability
• Technology
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EXPERT INFORMATION on Web-based Evaluation
One expert has identified specific criteria for evaluating web-based trainings. Dr. Roger Schank, a leader
in the field of interactivity in e-learning, developed the FREEDOM criteria for evaluating e-learning
and identified ways to measure the criteria in each area.149 Dr. Schank is one of the world’s leading
researchers in artificial intelligence, learning theory, cognitive science and the building of virtual learning
environments. He is President and CEO of Cognitive Arts Corporation, a company that designs and
builds high quality multimedia simulations for use in corporate training and for online university-level
courses and Socratic Arts, a company that is devoted to making high quality e-learning affordable for
both businesses and schools (http://www.cognitivearts.com/ & http://www.socraticarts.com/).
FREEDOM Criteria
• Failure: a good course must enable failures that surprise the student
- Measure failure by counting the number of times a student fails to easily achieve the various
subgoals in a course
• Reasoning: a good course encourages practice in reasoning
- Measure reasoning by asking the following questions:
• Are assignments given for which there are no obvious right answers?
• Are the problems presented to students to work out on their own fundamentally
different from ones they may have worked on in class?
• Are students asked hard questions in class and given the opportunity to come up
with original answers to those questions and the chance to defend those answers?
- A course will score high on reasoning if a large percentage of the course is devoted to these issues
• Emotionality: a good course must incite an emotional response in the student
- Measure emotional impact by counting the number of emotional experiences
(e.g. accomplishment, stress, fear) provided by the course
• Exploring: a good course promotes exploration and enables inquiry
- Measure exploration by asking the following questions:
• When a student has a question, can he or she ask it?
• How many varieties of answers are possible?
• Is dialogue encouraged?
• Are the issues covered interesting enough to warrant inquiry and dialogue?
• Doing: a good course encourages practice by doing
- Measure doing by counting the number of practice exercises included in the training
- A course should be mostly doing and listening should be in support of doing
• Observation: a good course allows students to see things for themselves
- Measure observation by asking the following questions:
• Is every practice exercise (doing) accompanied by images?
• Is every informational component (telling) accompanied by images?
• Are those images emotionally powerful and relevant?
• Motivation: a good course supplies motivation
- Measure motivation by asking the following questions:
• Is the material inherently interesting?
• To the extent that it is not, does the course provide a means of transforming the
material in such a way as to make it inherently interesting?
• Is the means of transformation natural or forced?
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Recommendations

Through the literature review process and review of model web-based
trainings, a number of characteristics have repeatedly emerged as
being important to the design and implementation of successful webbased trainings. Based on these emerging themes a list of eight
recommendations has been developed to summarize the fundamental
elements identified by the literature that should be incorporated into a
web-based training. This list of recommendations should be used as a
planning tool only, as these characteristics may not be the most important
or sole ingredients needed for all web-based trainings. It is critically
important to understand and incorporate the needs of training participants
when developing a web-based training in order to create the most
effective learning environment. Details about these recommendations are
provided in the results section of the report.

Formative research
1) Conduct needs assessment with users prior to web-based
training development to assess:
• Computer literacy
• Baseline knowledge of the subject matter
• Learning needs and expectations
• Learning style
• Demographic information
• Technological capabilities (available hardware, software,
personnel)

2) Assess organizational culture and incorporate
organizational priorities into training development.

3) Involve users in the development of web-based training
components.
“Learners can be involved in development work to increase the
likelihood that the content matches the needs of their job practices.
As more staff members engage in [web-based training] in various ways,
they get to know concretely the possibilities learning technology can
provide for them.”102
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Design and Layout
1) Include a clear and consistent organizational flow.

2) Use clear, concise and consistent formatting throughout the training.
3) Include clear and consistent hyperlinks.
4) Provide visual appeal.

5) Use appropriate multimedia (graphics, video clips, audio clips, animation).

6) Create trainings that are compatible with multiple platforms (e.g., PC, Macintosh)
and browsers (e.g., Explorer, Firefox).
7) Provide flexibility in learning.

Content
1) Use concise and relevant text.

2) Provide training background information.
3) Use concrete real-world examples.

4) Provide links to websites that provide additional relevant information.

Interactivity
1) Provide features that allow users to interact with the training.

2) Provide opportunities for users to communicate with each other and trainers.
3) Provide opportunities for users to learn from their mistakes.
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Technical Support
1) Provide technical support by incorporating at least one of the following:
• Initial training to introduce users to web-based training format
• Automated help desks
• Toll-free hotlines
• 24/7 service
• Remote online troubleshooting
• Frequently Asked Questions page

Evaluation and Feedback
1) Provide users with meaningful feedback throughout the training.
2) Allow users to provide feedback about the training.

“Prepare and follow a timeline. Allow sufficient time to develop the content, create or find appropriate
multimedia, develop active learning techniques, prepare evaluation instruments and pilot the site
prior to full implementation.”58

Marketing and Promotion
1) Market web-based trainings to the public through:
• Links strategically placed on frequently used websites
• Peer testimonial that is relevant to the target audience
• Search engine optimizers

2) Market web-based trainings within an organization through:
• Newsletter, flyers, brochures, e-mails and telephone messages
• Staff meetings
• Rewards or recognition for completion
• Peer testimonial
• Workshops or demonstrations on training use

Incentives
1) Provide certificates for completion.

2) Provide rewards or recognition for completion (e.g., newsletters, memos,
bulletin boards, e-mails).
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7

Limitations

While the literature review process conducted for this project was
comprehensive in looking at both research and practice-based articles
from multiple disciplines, there are a few limitations that should be
mentioned. Perhaps the greatest limitation in this research project was
the sheer lack of information available to address the research questions.
The topic of web-based training is still in its infancy, and as such, limited
research has been done on the development, implementation and
evaluation of web-based trainings.31 As with any new field, much of the
developing knowledge has not been published in peer-reviewed outlets
(i.e., tacit knowledge).
Since organizational adoption of web-based trainings is still in its
infancy, the amount of information available is relatively minimal. In fact,
it has been acknowledged that the majority of research examining the
effectiveness of web-based training has been conducted in educational
settings with students. While many of the findings can be translated
to employees within organizations, it should be noted that there could
be certain conditions in web-based training that affect employees
differently than students (e.g., immediate application of training skills, high
accessibility, brevity). Therefore, more research should be conducted
in organizations to understand the nuances with training employees via
the web.132 Because trainings should be tailored to users’ needs and are
often restricted by organizational capabilities, the project team was unable
to provide recommendations on the specific hardware and software
needed to develop a web-based training. The required technology and
development tools depend on the format and components included in the
training, and must be decided upon on a case by case basis.
The research was also limited by information that could be gathered
from libraries, online databases and search engines. The project team did
not have access to trade magazines, organizational newsletters or other
organizational publications. Online journal databases were limited to those
accessible through a university library system, which further precluded
the project team from being able to comb the breadth and depth of
information related to the project. Minimal information was available
concerning cost-effectiveness, organizational change and evaluation of
web-based training design and functionality. The literature often discussed
the cost savings associated with web-based trainings, but very little
evidence was available that assessed training benefits compared to costs.
“…across all training research, there is a paucity of research examining
the return-on-investment and business outcomes of organizational
training programs.”132
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In addition, minimal information was available on changes in organizational culture as a result of
training participation, which was a topic of interest for project partners. Information on evaluation
criteria was also limited, as organizations do not consistently evaluate web-based trainings, due to
time and cost restrictions.50, 157 Another limitation was the availability of model web-based trainings.
The project team was able to access only the training sites that could be viewed free of charge on
the Internet. However, there were potentially strong web-based trainings (often offering certifications
for completion) that could be viewed for a significant fee. It is important to note that these web-based
trainings could have provided additional information and model characteristics that the project team
was not able to view. Lastly, though the project team has experience with research in the field of public
health, the other disciplines were relatively new to the team (e.g., information technology, education,
communications, business). Therefore, experts who represented these disciplines (e.g., librarians,
practitioners, researchers) were consulted to ensure appropriate and adequate resources were being
captured in the review process.
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Conclusion

It is evident that web-based learning is “here to stay.” Web-based
trainings are diverse and are being developed by many different
disciplines, covering numerous learning topics and utilizing many different
formats. While still in its infancy, evidence is quickly emerging on the
benefits and barriers to web-based training. Organizations are starting
to identify the key aspects of training design, content and promotion that
are most effective in overcoming barriers and achieving positive learning
outcomes. However, web-based training effectiveness and potential to
return real benefits to organizations depends, for a large part, on how it
is designed, implemented and evaluated to meet the target audience’s
needs.132 There is no one web-based training design that will be effective
for all audiences.
The evidence and recommendations presented in this report highlight
key factors found to be successful, however it is critically important to
understand and incorporate the needs of the target audience in order
to utilize the training content and design elements that will create the
most effective learning environment.50 Although some research has been
conducted to evaluate web-based training sites, additional investigation
is still needed. Specifically, more information is needed on effective
criteria for measuring training design and functionality. This report
directly supports the development of a competency-based, online cancer
and obesity control training program for practitioners by providing a
comprehensive set of evidence-based guidelines that should be used
when developing the content, design and layout for a web-based training
course. The next step for this work is to design a training program that
takes these guidelines into account.
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C = community-level planning; E = etiology; P/C = partnerships & collaboration; EBP = evidence-based process; T/T = theory & analytic tools; L = leadership; EV = evaluation; P = policy.

B = beginner; I = intermediate; A = advanced.

Recognize the importance of translating the impacts of obesity programs or policies in language that can
be understood by communities, practice sectors and policy makers.

Understand the importance of commitment from all levels of public health leadership to increase the use
of evidence-based, obesity-related interventions.

Understand the role of behavioral science theory in designing, implementing, and evaluating obesityrelated interventions.

Recognize the importance of strong leadership from public health professionals regarding the need and
importance of evidence-based public health interventions to prevent obesity.

Understand the process for searching the scientific literature and summarizing search-derived information
on obesity prevention.

Recognize the importance of grant writing skills including the steps involved in the application process.

Understand the importance of developing a concise statement of the obesity and cancer issue in order to
build support for it.

Understand the importance of identifying and developing partnerships in order to address obesity and
cancer with evidence-based strategies at multi-levels.

Understand how to define the obesity issue according to the needs and assets of the population/
community of interest.

Understand the relationship between obesity and various forms of cancer.

Understand the importance of obtaining community input before planning and implementing evidencebased interventions to prevent obesity.

Competency

b

I

B

B

B

B

B

B

B

B

B

B

Levelb

a

EV

11. Evaluation in ‘plain English’

EBP

7. Literature searching

L

T/T

6. Grant writing need

10. Leadership at all levels

EBP

5. Developing a concise statement of
the issue

T/T

P/C

4. Partnerships at multi-levels

9. Role of behavioral science theory

C

3. Community assessment

L

E

2. Knowledge of relationship between
obesity and cancer

8. Leadership and evidence

C

Domaina

1. Community input

Title
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EV
P/C
P/C
T/T
EV
T/T
T/T
P
EV

P

17. Qualitative evaluation

18. Collaborative partnerships

19. Non-traditional partnerships

20. Systematic reviews

21.Quantitative evaluation

22. Grant writing skills

23. Role of economic evaluation

24. Creating policy briefs

25. Evaluation designs

26. Transmitting evidence-based research
to policy makers

A

A

A

A

I

I

I

I

I

I

I

Understand the importance of coming up with creative ways of transmitting what we know works
(evidence-based interventions for obesity prevention) to policy makers in order to gain interest, political
support and funding.

Comprehend the various designs useful in obesity program evaluation with a particular focus on quasiexperimental (non-randomized) designs.

Understand the importance of writing concise policy briefs to address obesity and cancer using evidencebased interventions.

Recognize the importance of using economic data and strategies to evaluate costs and outcomes when
making public health decisions related to obesity and cancer prevention.

Demonstrate the ability to create an obesity-related grant including an outline of the steps involved in the
application process.

Recognize the importance of quantitative evaluation approaches including the concepts of measurement
validity and reliability.

Understand the rationale, uses, and usefulness of systematic reviews that document effective obesity
interventions.

Understand the importance of traditional obesity prevention partnerships as well as those that have been
considered non-traditional such as those with planners, department of transportation, and others.

Understand the importance of collaborative partnerships between researchers and practitioners when
designing, implementing, and evaluating evidence-based programs and policies for obesity prevention.

Recognize the value of qualitative evaluation approaches including the steps involved in conducting
qualitative evaluations.

Understand how to choose and implement appropriate criteria and processes for prioritizing program and
policy options for obesity prevention.

Understand the importance of developing an obesity plan of action which describes how the goals and
objectives will be achieved, what resources are required, and how responsibility of achieving objectives
will be assigned.

B = beginner; I = intermediate; A = advanced.

EBP

16. Prioritizing health issues

I

Understand the importance of descriptive epidemiology (concepts of person, place, time) in quantifying
obesity and other public health issues.

b

EBP

15. Developing an action plan for program
or policy

I

Recognize the importance of translating evidence-based interventions to prevent obesity to unique ‘real
world’ settings.

Recognize the importance of effective leadership from public health professionals when making decisions
in the midst of ever-changing environments.

Competency

C = community-level planning; E = etiology; P/C = partnerships & collaboration; EBP = evidence-based process; T/T = theory & analytic tools; L = leadership; EV = evaluation; P = policy.

T/T

14. Quantifying the issue

I

I

Levelb

a

EBP

L

Domaina

13. Translating evidence-based
interventions

12. Leadership and change

Title

appendix a: Applying Assessment Methods to Different Types of Social Determinants (continued)
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Appendix B:

Case Studies

Department of Maternal and
Child Health – University of
North Carolina at Chapel Hill
School of Public Health
Enhancing Data Utilization Skills through
Information Technology (EDUSIT)
110

Overview and purpose of training program
The Enhancing Data Utilization Skills through Information Technology
(EDUSIT) program is an e-learning course that aims to train maternal
and child health professionals in state and local health departments to
collect, analyze and interpret data. The overall goal of this program is to
develop these employee skills in order to improve access to health care
services for mothers and children. To achieve this goal, a year-long, sixmodule, web-based training was developed that allowed participants to
complete modules at their own pace.

Description of training components
• Provided ten Internet exercises to ensure participants had the proper
technology skills needed to effectively use the training program
• Focused content on quantitative and qualitative data collection,
analysis and interpretation
• Included online tutorials and slides with audio and video
• Utilized online discussion forums, chats and space for participants to
post written assignments and for faculty to give feedback
• Provided online self-tests and quizzes with instant feedback
• Incorporated team exercises that required participants to apply the
skills they learned to a health problem that was significant in their state
• Required 15-20 hours to complete each module

Evaluation methods and measures
• Pre- and post-tests assessed participant data and technology
knowledge, beliefs, self-efficacy and current practices as well as
agency factors and demographic characteristics
• Formative evaluation was administered after each module to determine
what worked (successes, limitations and recommendations)
• Summative evaluation assessed knowledge on the content, beliefs
about topic usefulness, self-efficacy and current practices
• Impact evaluations looked at the benefits of the training for the health
department, skills developed, directors’ willingness to institutionalize
training into their program and benefits to community-level programs
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Outcomes of training
• None reported

Summary/lessons learned
Several lessons were learned through the evaluation of this program. The first was the need for a
syllabus that contained a checklist of activities and tasks associated with each module. This would
help participants keep track of the tasks that needed to be completed. In addition, the course could
be improved by utilizing training modules that take two to four hours to complete instead of lengthier
sessions. Participants described the modules as being too lengthy and lacking natural stopping
points, which often interfered with their normal work responsibilities. Course instructors and designers
need to be flexible in order to adapt the trainings based on participant feedback. In addition,
developers concluded that extra time should be allowed during the development phase to make sure
materials are completed on time. Instructional designers should be utilized from the beginning to the
end of the development phase to reduce the number of unexpected problems. In addition, a help
desk providing technical assistance should be available to participants. The developers also realized
that a year long course was not practical due to the frequent turnover of employees at the state and
local level, which made it hard to completely train a cohort of employees.
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Cingular Wireless

128

Overview and purpose of training program
With the many products and services offered by Cingular Wireless, it was apparent that a sales
training program was needed that would teach salespeople how to consistently sell their products.
Executives decided an online learning method would be the best way to train its more than 400,000
employees. “We wanted to establish a consistent curriculum, offer anytime access to learning and
reduce travel, which would translate into increased selling opportunities,” says Brenda Posey,
executive director of retail operations and strategy.

Description of training components
• Utilized a learning management system (LMS) that coordinated all classroom training
• Included new hire training that utilized self-paced and instructor-led online learning, classroombased sessions and on-the-job training
• Reserved classroom training topics that required face-to-face interactions such as selling skills
• Reserved self-paced lessons on the Internet for information unlikely to change or become obsolete
• Utilized real-time learning platforms that allowed employees to interact with a live instructor via the
Internet to introduce new products and promotions

Evaluation methods and measures
• Trained half of the employees traditionally and the other half with a blended e-learning curriculum
and compared the two groups
• Did not identify methods or measures for comparison

Outcomes of training
• Employees trained online were achieving quotas two weeks earlier than traditionally taught
salespeople.
• Travel and time-out-of-field costs were significantly reduced

Summary/lessons learned
Cingular Wireless found that salespeople were fond of the online training and performed well in the
field. Employees stated that they preferred the online training because classroom instruction moves
at a slower pace due to the people who are involved. With web-based trainings users can move at
their own paces and not feel bogged down with all the paperwork that is associated with traditional
classroom instruction.
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Capital One

162

Capital One University – Leaders as Teachers
Overview and purpose of training program
Employee development at Capital One has improved through the use of a corporate university
and the “leaders for teachers.” Capital One University was officially launched in January 2004 and
serves as the corporation’s hub for employee development. Through the university, web-based learning is offered along with more traditional instructor-led training, which allows employees to learn from
their own desk or home, and at the pace that suits them best. Internal communications are sent to
employees making them aware of the new trainings that are available. The university uses a
“leaders as teachers” approach where senior leaders help to pass on their knowledge and skills to
other employees. “In the last quarter of 2005, in the UK, the leaders as teachers programs attained
an average satisfaction rate of 85 percent,” said Siobhan Sheridan, head of Capital One University.
“In some cases they outperformed some of the external suppliers.”

Description of training components
Trainings focused on five learning categories:
• Capital One fundamentals – prepares associates for success at Capital One
• Management and leadership – provides skills training for basic management and advanced-leadership
• Corporate competencies – teaches Capital One’s core-competency model
• Business-unit learning – provides customized learning that meets unique needs or requirements
within a specific business unit
• Job-specific skills – provides specific learning opportunities for functional specialties, such as those
involved in project management

Evaluation methods and measures
• None reported

Outcomes of training
• In 2004, 82% overall associate satisfaction – up from 62% in 2003
• University library usage more than doubled in 2004
• Almost 25,000 associates took part in training during 2004
• Almost 1,500 classes have been completed globally since January 2004
• Usage of job-specific e-learning courses has risen by 40%
• The business has realized an increase in efficiency and streamlining

Summary/lessons learned
Developers of Capital One University and the “leaders as teachers” program are confident that
this training environment is meeting the learning needs of the organization. The program sets out to
define the needs of the employees and ensures that the approach taken is in line with the
organization’s strategic direction. Executive team members are active and integral sponsors of
the trainings that are put in place and continue to be a positive asset for the organization.

46

Texas A&M University System

65

Overview and purpose of training program
The Human Resource (HR) offices at Texas A&M University are responsible for training all employees
throughout the state in soft skill areas, such as performance management and HR-related laws.
Traditionally, this has been done through classroom-based trainings, but a limited budget has caused
Texas A&M to develop web-based trainings. The challenges and steps taken to design and develop
their web-based trainings are discussed and recommendations are made for other organizations
planning to develop web-based trainings.

Description of training components
• Utilized a simple tutorial format for the design of the course
• Included many practice questions (about one-third of the pages) that provide an opportunity for
active learning
• Incorporated content that provided clear explanations, frequent and realistic practice and useful
information
• Utilized a bookmark feature that allowed employees to stop and resume their place in a course
at any time
• Provided lists of downloadable job aids: forms, lists of sample questions, tables and course
summaries.

Evaluation methods and measures
• None reported

Outcomes of training
• None reported

Summary/lessons learned
Texas A&M identifies a number of challenges to developing a web-based training.  These challenges include: limited training development resources, dry subject matter, lack of personnel time and
difficulty in evaluating soft skill knowledge. Along with identifying challenges, Texas A&M describe
their systematic approach to designing and developing web-based trainings. The initial 2-3 months
of their training development process was spent laying the groundwork, which included the
following steps: identifying minimum hardware and software requirements, identifying learner
characteristics and selecting development tools. The next step was course design and development,
which includes conducting background research on the subject matter, determining how the subject
should be taught, determining exactly what the target audience needs to know, identifying course
goals, determining what the learner needs to be able to do to achieve the course goals, developing
practice questions and test items, developing instructional strategies and materials and conducting
formative evaluation to assess the effectiveness of the training. Through this process, Texas A&M
has developed a few recommendations for other organizations attempting to develop web-based trainings.
These recommendations include hiring outside developers if personnel do not have the necessary
technical and instructional design skills, keeping programming simple, analyzing the subject before
developing instructional materials, making sure use of technological bells and whistles add to the
training and including as many real world examples as possible.
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Simon Fraser University School of
Interactive Arts and Technology
142

Overview and purpose of training program
Simon Fraser University’s new School of Interactive Arts and Technology (SIAT) offers three
undergraduate and graduate degree programs in information technology, interactive arts and
management and technology. The school has developed a highly-scalable, self-perpetuating process
for developing online courseware. One of the steps in this process is training faculty on how to use
new technologies. Four main methods are discussed for training faculty on how to use, teach and
develop web-based learning programs.

Description of training components
• Initiated intensive, multi-faceted approach to increase baseline knowledge of faculty regarding how to
develop content for web-based trainings and technological considerations
• Included a faculty orientation that provided an overview of the course development process
• Included a mandatory course that presented information on designing measurable learning
objectives, effective use of asynchronous conferencing and how to integrate learning objects into
online content
• Provided ongoing workshops that focused on designing concept maps for content, matching
learning objectives, content and assessments
• Developed work clusters that combined 4-10 faculty members, an instructional designer and a
project manager into working groups to develop sets of courses

Evaluation methods and measures
• None reported

Outcomes of training
• Increased productivity from faculty
• Reduction in over-assessment of learners
• Establishment of peer-to-peer support networks
• Effective use of specialized support for technically challenging projects
• Learner satisfaction

Summary/lessons learned
Overall, investing in training opportunities to educate staff on the use of technology, when it is
appropriate, and why it is appropriate, has created a self-sustaining process to web-based course
development. The baseline knowledge of all staff increased and SIAT has created a culture that
“understands the benefits and limitations of current technologies in educational delivery and is
prepared to look for and evaluate new and innovative ways to improve education through technology
and better instructional design.”
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Appendix C:

Model Training
Sites

Model web-based trainings are presented to illustrate premier training
designs and features available within existing training websites. Webbased trainings were identified as model sites if they utilized greater
than three key features identified through the literature review as
beneficial to retain users at a web-based training. Training websites
covered diverse topics such as evidence-based public health, infectious
disease, bioterrorism, immunization, occupational safety and stroke
prevention. Examples of the web-based trainings are presented and the
key features within these trainings are highlighted. The best features
identified from each training were collected and utilized in developing
recommendations for customizing a new training website for this project.
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New York/New Jersey Public Health Training Center
From Evidence to Practice – Using a Systematic Approach to Address Disparities
in Birth Outcomes
http://www.ebph.org/

My Folder icon for
saving resources

Uses a “live mentor”

Reference section
for lesson materials

• Uses a “live mentor” that answers questions
• Ability to save web pages to “My Folder” for future reference
• Includes reference icon that you can click to see the materials for the current lesson
• Visually appealing
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New York/New Jersey Public Health Training Center (Continued)
From Evidence to Practice – Using a Systematic Approach to Address Disparities
in Birth Outcomes
http://www.ebph.org/

Allows user to apply
knowledge

• Allows user to apply knowledge
• Good organizational flow
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Good organizational
flow – users can
quickly reach pages
of interest to them

Johns Hopkins Bloomberg School of Public Health
Emerging Infectious Diseases
http://www.jhsph.edu/preparedness/training/online/index.html

Content from
known expert

Uses concrete
real-world examples

Interactive features
(next, back, pause,
view attachments)

• Content is from known experts in the field
• Interactive features (next, back, pause, view attachments)
• Uses audio recordings
• Good organizational flow
• Visually appealing
• Uses concrete world examples
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university of connecticut health center and connecticut
department of public health
Newborn Screenings
http://www.genetrain.org

Uses innovations
(podcasts, audio/
video)

Interactive features (next, back,
fast forward, rewind, pause)

Uses concrete
real-world examples

• Uses innovations (podcasts, audio/video clips)
• Provides interactive features (next, back, fast forward, rewind, pause)
• Uses concrete world examples
• Visually appealing
• Good organizational flow
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Centers for disease control and prevention
Radiological and Nuclear Terrorism: Medical Response to Mass Casualties
http://www.orau.gov/hsc/RadMassCasualties/content/GettingStarted.htm

Navigation links on
every page (glossary,
index, search)

Course name on
every page

Provides PDF
handouts for lesson

Link to lesson sections
or categories

• Course name on every page
• Navigation links on every page
• Provides links to lesson sections or categories
• Provides link to PDFs for the lesson
• Provides certification of completion at the end of the lesson
• Uses graphics, video/audio clips from the instructor
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Centers for disease control and prevention
You Call the Shots
http://www2.cdc.gov/nip/isd/ycts/mod1/courses/genrec/start.asp

Course name and
logo on every page

Resources section
provides links to other
industry related sites

Interactive features – hovering
mouse over the image displays
a description

Glossary of terms

• Course name and logo on every page
• Interactive features (mouse hovering)
• Glossary of terms
• Provides links to other related web sites
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National institute for occupational safety and health
Trench Safety Awareness
http://www.cdc.gov/niosh/docs/2006-133D/flash/index.html

Site name and logo
appear on every page

Source credibility

Instructions for
navigation

• Source credibility
• Site name and logo appear on every page
•  Instructions for navigation
• Users apply knowledge at the end of training in a quiz format
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University of Massachusetts Medical School
Stroke Prevention for Future Physicians
http://www.umassmed.edu/strokestop/index.html

Good organizational flow –
user can quickly reach pages
of interest to them

Navigation bar on
every page

• Uses pop-up boxes with definitions
• Good organizational flow
• Navigation bar on every page
• Visually appealing
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Uses pop-up boxes
to define terms used
in the lesson

Johns Hopkins Bloomberg School of Public Health
Global Tobacco Control
http://globaltobaccocontrol.org

Content from
known expert

Source credibility

Good organizational flow
Uses interactive features
(pause, rewind, forward)

• Content from known expert
• Source credibility
• Uses interactive features (pause, rewind, fast forward)
• Good organizational flow (quickly reach pages of interest)
• Uses audio recordings
• Visually appealing
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