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ABSTRACT

The Department of Defense (DoD) established the Joint Advanced Distributed Learning (ADL) Co-Laboratory
to support the implementation of ADL within DoD. As part of this initiative, the Joint Co-Laboratory is to
provide technical assistance to program managers responsible for the development and fielding of ADL
systems. This paper describes one of the efforts under this initiative. The goal of this project is to establish
documented guidelines for the design and evaluation of Internet-based training and performance aiding. These
guidelines are being developed for the Joint ADL Co-Laboratory by the University of Central Florida’s Institute
for Simulation and Training. The guidelines are being identified by reviewing the literature on development of
web-based instructional environments, web-site development and computer-based training, including issues
relating to content, format, instructional support features, standards compliance, learning management, tutoring,
usability, hardware, and instructor and trainee skill requirements. Procedures for evaluation of ADL materials
are discussed, and a sample of the preliminary guidelines is provided.
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The Department of Defense (DoD) has established
the Joint Advanced Distributed Learning (ADL) Co-
Laboratory to support the implementation of ADL
within DoD. The function of the Joint ADL Co-
Laboratory in Orlando is to promote collaborative
and rapid development of ADL prototypes and ADL
system acquisitions, principally among the Services
training systems development components. As part
of the ADL initiative, the Joint Co-Laboratory is to
provide technical assistance to program managers
responsible for the development and fielding of ADL
systems.

This report describes one of the efforts under this
initiative. The goal of the three-year effort is to
establish documented guidelines for the design and
evaluation of Internet-based training and
performance support. Scientifically validated
principles for design are not yet available to support
journeyman development of ADL material. It is
hoped that the guidelines will reflect the needs of
DoD and will be aligned with ADL goals and user
requirements. The guidelines are being developed for
the Joint ADL Co-Laboratory by the University of
Central Florida s Institute for Simulation and
Training.

The preliminary evaluation guidelines, which are the
focus of this report, do not yet comprise a DoD
directive, implying mandatory compliance with
standards. Rather, they have been compiled to
provide the best available guidance and direction to
evaluation and improvement efforts that support the
development of high quality ADL products.
Adherence to the guidelines is recommended, but not
required.

WHY IS EVALUATION IMPORTANT TO AN
ADL PLAN?

Evaluation is about collecting data to judge the merit
and worth of any aspect of a program. Recently the
Department of Defense (DoD) has embarked on a
DoD-wide endeavor to implement Advanced

Distributed Learning (ADL). According to the
Department of Defense Strategic Plan for Advanced
Distributed Learning (Office of the Under Secretary
of Defense for Personnel and Readiness, April,
1999), the Secretary of Defense vision of training
technology is to ensure that DoD personnel have
access to the highest quality education and training
that can be tailored to their needs and delivered cost-
effectively, anytime and anywhere. (p.8)

DoD s ADL program is making an important
investment in development of Internet-based
resources that provide high-quality instruction and
performance support strategies to include
development of the network infrastructure needed to
support them). Right now, while ADL efforts are in
the planning stages, it is imperative to think in terms
of the data needed to provide convincing evidence of
the merit and worth of ADL products and the ADL
program. In other words, we need objective
evaluation guidelines that will help answer some
important questions. The guidelines should address
questions like, "Is the instruction and performance
support of high quality?", "Do user-learners find
ADL resources convenient, useful, and tailored to
their individual needs? , and "Can ADL resources be
delivered cost-effectively?"

WHY START EARLY?

Planning for ADL evaluation is important because it
is easier and less expensive to make changes at the
beginning of a program than at the end. Evaluation
cant be tacked on as an afterthought. Evaluation
planned from the start and kept high on the agenda
can produce useful results with modest resources
(Draper, 1999).

When evaluation is done early during the design and
development stages of a product, it is by convention
called formative evaluation. Formative evaluations
contribute to an evolutionary approach to
development. Early evaluative judgments of portions
of an ADL product, as they are developed, can



efficiently affect improvements in the product, and
evaluative feedback is a form of quality control.
Judgments of effectiveness after implementation of
the product are called summative evaluations.
Summative evaluations address the whole ADL
product (e.g., resource center, course) and promote
evaluation of the product in the wider context in
which it is used.

HOW SHOULD WE EVALUATE ADL?

Organizations with ADL programs will decide the
scope of evaluation by making decisions about what
outcomes will provide the best feedback for ADL
improvement and best determine the effectiveness of
their ADL programs. Figure 1 indicates a sampling
of the variety of evaluation measures available to
program planners. Programs can begin with an
evaluation of the design and content of an ADL
product. Instructional developers, content experts,
and other interested stakeholders can continually
assess the product as it is being designed and
developed. Then, when all or part of the product is
developed, user-learners can evaluate the usability of
the product and the usefulness of the information it
provides. Learning and performance outcomes can
be obtained by assessing user-learners themselves,
interacting with the product.  Finally, after ADL
implementation, its use and effectiveness within the
organizational context can be evaluated. As the
evaluation effort is expanded, the expense and
complexity of measures increases. Many
organizations are in the relatively early stages of the

ADL planning-design-development-implementation
process, making this a good time for them to plan
how ADL will be evaluated throughout all of the
stages. In the best of all worlds, as ADL resource
centers and other ADL systems are designed,
formative evaluations will contribute to highly
evolved, high quality products. Then, as ADL
products are implemented, they will be subjected to
summative evaluations according to an
organization s ADL plan.

PROJECT DESCRIPTION

Formative evaluation of ADL products should be
based on well-documented principles of design. The
Institute for Simulation and Training, University of
Central Florida has been tasked by the Naval Air
Warfare Center Training Systems Division to
develop design guidelines for the Joint ADL Co-
Laboratory that will give direction to the evaluation
of ADL throughout DoD. The project is developing
guidelines for the design of ADL resource centers,
and so the scope of the design and evaluation process
includes guidelines for online courses, workplace
performance support systems, discussion forums,
information libraries, and the technical infrastructure
to support ADL. These guidelines provide the
foundation for formative evaluation procedures
during the early stages of ADL system development.
The project, which began in June 2000, expects to
produce updated versions of the design and

evaluation guidelines before project completion in
2003. In the first year, in
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Figure 1. Scope of evaluation and associated outcome measures




keeping with the DoD vision of providing the
highest quality education and training for DoD
military and civilian personnel, the evaluation
guidelines focus on user-centered evaluation of
interface design and evaluation of high quality
instructional content. The first set of ADL design
guidelines are divided into two categories:
interface design and design of content.

Some content guidelines pertain to those features
particular to ADL resource centers and Web
delivery of instruction, such as guidelines for text-
based online conferencing (e.g., chats, discussion
forums). Other content guidelines prescribe
features of good quality instruction, many of which
are independent of the technology used to deliver
the instruction. Interface design guidelines are
based on published research and theory about good
human-computer interface design in the context of

Web-based learning and/or performance support
systems.

The set of guidelines can be used to design ADL
resource centers that support learning and
performance, and compliance with the design
guidelines can be used as criteria for evaluating the
resource centers. Table 1 lists examples of content
and design guidelines. The content and design
guidelines are easily reformulated into a checklist
that can serve as an evaluation tool for formative
evaluations of ADL products. For instance, the
first design guideline in Table 1 is Text line length
should be around 60-70 characters, using standard
font sizes. The corresponding evaluation
checklist item reads, "Text line lengths are around
60-70 characters." With continued use, throughout
the project, the evaluation checklist itself will be
subject to evaluation and quality improvement.

Table 1. Examples of interface design and content guidelines and guideline categories.

Screen Design
Page Design

Site Design

Aesthetics

Interactivity

(Phipps & Merisotis, 2000).

Content Relevance

(Schleyer & Johnson, 1999).

Instructional Strategy

application (Thiagarajan, 2000).
Pedagogical Approach

(Campbell, 2000).

INTERFACE DESIGN GUIDELINES
e  Text line length should be around 60-70 characters, using standard font sizes (Beltr n, 1996).
e Limit web page length to 1-3 printed pages of information (Lynch & Horton, 1997).

e Include site identifiers on every page (Nielsen, Nov. 1997).
e Limit the depth of menus to 4 or 5 levels (Schneiderman, 1998).

e Limit a single screen to four colors (Remmers, 1998).
CONTENT GUIDELINES
e  Provide feedback to students in a manner that is constructive and non-threatening
e  The content should be written clearly for target users (Shenot, 1999).
e The content should support the goals and objectives of the chosen audience

e  Establish and maintain a work context (Gery, 1995).
e Content must be supported by references (Schleyer & Johnson, 1999).

e For teaching procedures, use this template: Provide an overview of the entire
procedure, demonstrate each step and identify its critical elements, coach the
trainees as they practice each step, require the trainee to demonstrate the mastery
of each step, integrate all steps, provide systematic practice toward fluent

e  Domains requiring mastery of lower-order skills should not use a constructivist approach




Several Web authors have distinguished between
design principles, guidelines, and conventions (IBM
Corporation, 1997; Ohnemus, 1997). The guidelines
above are based on a set of established principles of
cognitive/behavioral psychology and instructional
design theory. Conventions prescribe specific design
decisions compatible with an organization s needs
and goals. For example, many government
organizations have published internal guidelines for
establishing and maintaining web information. It is
expected that many instances will arise when there
may be more than one way to design a feature. In
those cases, organization conventions will dictate the
final design.

In the next phase of the project, guidelines that
support technical standards will be integrated into the
existing set of content and design guidelines.
Technical standards are likely to include required
software, bandwidth limitations, file naming
conventions, standards for site maintenance and
internal security, procedures and standards for server
compatibility, external security, and user access
control. Learning management system features will
be prescribed so that DoD components can share
sections of courses (learning objects). As the DoD
Sharable Course Object Reference Model (SCORM)
(http://www.adlnet.org) is developed, guidelines will
be expanded to include guidance for SCORM
compliance.

Two ADL resource centers under development by
IST provide examples of implementation of the
guidelines and are being used to validate the
guidelines. IST s development process involves
rapid collaborative prototyping (Dorsey, Goodwin, &
Schwen, 1997) coupled with ongoing formative
evaluation, and usability and performance testing.
IST developers are collaborating with representatives
from all military services, the federal government,
and academia to design and develop the two
prototypes according to the guidelines. Evaluations,
using the design checklist, are being used to measure
the prototype ADL resource center ’s compliance
with design guidelines. Design, development, and
evaluation will be done in an iterative fashion until
the final products are produced in years two and three
of the project.

The Guidelines Development Process
The methodology for development of the design

guidelines has begun with a search for existing
design guidelines for Web-based training and Web-

based performance support systems, followed by a
search of general guidelines for computer-based
training and web design.

The following types of searches are being conducted:
1) Internet search, and 2) electronic library search
(from 1985-present) using Psychlnfo, First Search,
ProQuest, ERIC (Educational Resources Information
Center), and other library databases. On June 21,
2000 a search of the ERIC database using the
keywords, "web based instructional guidelines"
produced 18 hits. The keywords, "computer based
instruction guidelines" produced 350 hits. An ERIC
search using the keywords, "multimedia guidelines"
produced 251 hits. Several thousand hits are expected
by the time a search of all topics is completed.

Guidelines are being derived from the following
sources: 1) articles including guidelines per se, 2)
literature reviews of guideline topics, 3) empirical
research that establishes the authenticity of a
guideline, and 4) articles about successes with
guideline implementation. Priority for inclusion in
the set of ADL guidelines will be given to guidelines
in articles that come from reputable sources, e.g.,
well-respected research institutions, successful
commercial enterprises, experts in the field, and
authors of juried (peer-reviewed) articles.

Evaluation Rating Scale Development

The project plan is to include other evaluation
measures besides those obtained from the guidelines
checklist. The checklist is a valuable evaluation tool
during the early stages of ADL design. But once
intact portions of the product are developed, users
will be able to evaluate the product as they interact
with it. The next step is to produce evaluative rating
scales to judge site design and content from the user
point of view. This type of evaluation will move the
product closer to the important goal of being user-
centered.

Rating scales will be derived from the guidelines.
Figure 2 provides examples of how several design
guidelines correspond to important criteria
(principles) of a well-designed ADL resource center.
A set of questions can then be produced from these
evaluation criteria. The evaluation rating scales will
be used to rate the evolving prototype ADL resource
centers and make improvements throughout the
development process. The Joint ADL Co-Laboratory
will make the rating scales available to other ADL
resource centers and ADL course developers.


http://www.adlnet.org

Table 2. Example evaluation criteria and associated design guidelines.

EVALUATION CRITERIA

Content Relevance

Question: Was the information provided
useful?

Navigability
Question: Were you able to navigate the
site without getting lost?

Accessibility
Question: Were you able to access all the
information?

ASSOCIATED GUIDELINES

1. The skills and competencies presented in the
instruction should correspond to workforce
competencies and foundational skills (Dougherty
& Ellibee, 1995).

2. Use real-world predictable and unpredictable
situations in the instruction (Dembowski, (1999).

1. Draw a site map or use other orienting device to
illustrate the main areas of the site (Nielsen, Nov.
1997).

2.  Websites should always be organized as offshoots
of a single home page (Lynch & Horton, 1997).

1. Include ALT tags on all image files to ensure that
sight deficient users can access the information
(Lynch & Horton, 1997).

2. Keep underlines intact for monochrome viewers
(Nielsen, Nov. 1997).

CONCLUSIONS

Evaluations can be conducted in many different ways
and the evaluation data can serve many purposes.
The two methods of evaluation described in this
article -- the content and design checklists and the
evaluation rating scales -- are needed in the early
stages of ADL program planning in order to give
direction to developers of ADL resources. The scope
of future ADL evaluations will depend on the
answers to a number of questions: 1) who is the
evaluation for? 2) what is the purpose of the
evaluation? and 3) what can be measured, given the
time and resources allocated?
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