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Introduction

With recent advancements in the field of computers such
as faster processors, increased information storage and net-
work capabilities, it is now possible to develop multimedia
instructional materials, which are interactive, to be distrib-
uted to audiences worldwide. Another benefit of using com-
puter-assisted learning is that it is possible to make it truly a
multimedia presentation with the use of a wide of array of
presentation methods such as video clips, pictures, anima-
tion and audio. Information does not have to be presented in
a linear manner, but can give the learner an opportunity to
move the information in the direction they choose. It is also
possible for the learner to rapidly search the contents and
identify what they feel is the most important. Two such projects
have been the development of both a Porcine and Bovine
myology CD-ROM and website. The following are questions
that should be asked as one endeavors to develop instruc-
tional materials on the web.

What learning do you want to occur?

For the instructional designer to be successful in develop-
ing a web based or CD-ROM based program there are several
things to consider before designing even begins. The designer
must identify the learning goals to be accomplished and the
method to accomplish them. For example, to provide infor-
mation on the skeletal and muscular anatomy of the beef ani-
mal we can provide a set of lesson plans the learner can fol-
low in a linear path of learning and end up with a defined
knowledge base. This is the primary example used in most
courses of instruction. The learner does not have the opportu-
nity to deviate from this model, and the instructor dictates
their learning.

A second method that can be used is the non-linear ran-
dom access model, where the learner accesses the informa-

tion dependent on the learner’s needs, interests, and prior
knowledge. This model of instructional development lends
itself well to the use of computer aided instruction because
the learner can use the power and speed of the computer to
move through vast amounts of text, data or graphic images to
get to the information they are seeking. It also provides for the
learner to get to some information by a number of different
paths. An example of this from the Bovine Myology and Muscle
Profiling CD-ROM would be to access information on a par-
ticular muscle of interest. One can access it by going to the
name of the muscle, or identifying the muscle from a cross-
section or lateral view of the carcass. They could also access
muscle information based on the physical or chemical prop-
erties. This allows the user to get to muscle information based
on the prior knowledge they may already have.

As the instructional designer begins a project other factors
should be taken into consideration as well. This may include
an assessment of the knowledge base of the typical user, which
will determine how much information will be needed to help
meet the educational goal of the designer. Also, an under-
standing of the computer capabilities of the user both in soft-
ware and hardware, the program they will be running, and
how knowledgeable they are in using a computer. As a gen-
eral rule, most programs are developed based on the lowest
level of the computer that the program will be running on.

Why use CD-ROM, or Website?

One of the primary considerations at the outset of both the
Porcine and Bovine Myology Projects was to have the con-
tent and presentation of materials widely available and easy
to distribute. The preparation of multimedia educational ap-
plications presents challenges in the areas of distribution and
accessibility that traditional publications do not. The projected
audiences of nearly any computer-based educational materi-
als use various machines with different operating systems and
processing capacities. Even though Microsoft products domi-
nate desktops, there remains a large contingent of Macintosh
and a growing number of Unix users. Even Microsoft Win-
dows users operate a diverse number of operation systems
with subtle and not-so-subtle differences (95, 98, NT/2000,
XP). Fortunately, there is some common ground in the midst
of this diversity—the ability of most personal computers and
workstations to access the World Wide Web based content
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(HTML documents) even if they are not able to connect to the
Internet.

The content for the Myology projects was authored as a set
of web pages that could be hosted on servers or placed on a
CD-ROM. In either case, any computer equipped with a rela-
tively modern web browser could access the applications since
browsers can read local HTML files as well as those hosted
on Internet servers. Properly designed web content can be
displayed using a number of different versions and makes of
web browsers. The web provides a medium for instructors to
combine text, graphics, animation and video in a number of
interactive ways, which can be multi-purposed and made avail-
able to a wider audience. One other advantage of using web-
based presentation of content is the reduction in
postproduction support. By using the web, educational con-
tent is not limited to a specific version of a specific applica-
tion on a specific operating system; so technical support calls
to the developers, and faculty are greatly reduced.

The Porcine and Bovine Myology projects, though similar,
were very different in scope and development. The Porcine
Myology project, from a developer’s perspective was quite
traditional. Multimedia designers produced the look and feel
for the web site/CD-ROM while the same designers with the
help of student workers constructed the related pages with
common design using content provided by faculty and gradu-
ate students. The Porcine sight includes basic HTML docu-
ments using a moderate amount of JavaScript and web graph-
ics. Once finished the site was transferred to a CD-ROM. This
site could be hosted on almost any web server.

The Bovine Myology Project presented different challenges.
One important aspect of this project was the need to query
and access information from a database. It was important to
be able to “click” on a muscle and retrieve the relevant data
in a format easy to read and interpret. As a desktop or web-
based application, this process can be accomplished by con-
structing dynamic presentations “on-the-fly”. In this manner,
the content is separated from the design and a single routine
or program can generate an infinite number of different web
pages (or screens) using content from a database. Dynamic
sites are common with news organizations providing some of
the best examples. Unfortunately, dynamic sites are driven by
the web-server not the web browser. Such an application is
possible to host on a web server, but not possible to run from
a CD-ROM, unless the computer can run a web server and
database server.

Fortunately, two Open Source (http://www.opensource.org)
and free software products written in Java allow most types of
computers to run a web server and database from a CD-ROM.
The web server used is Jetty (http://jetty.mortbay.com) and the
SQL database used is Hsql (http://hsql.sourceforge.net). These
tools allow the Bovine application to be distributed on a CD-
ROM. On the CD-ROM, the applications rely on Java Servelets
(http://java.apache.org), which would build and present the
dynamic web pages on the local machine and make them
available to the local browser. In order to host the same con-
tent from a web server, the server would have to be able to
render pages produced by Java Servelets. This is usually done

using the Apache web server and Tomcat (http://
java.apache.org).

Making the Bovine Myology product available on both a
CD-ROM and on the Internet required ingenious develop-
ment. Hosting the site on the Internet requires the server to be
running more than a run-of-the-mill installation of web server
software.

As the Bovine site was constructed, designers developed
the basic look and layout of the site. A lot of work was re-
quired to format images and populate the database with con-
tent, including text, images and animations. Software devel-
opers wrote routines that would dynamically generate web
pages from contents in the database. For the most part, fac-
ulty content providers and reviewers worked with informa-
tion in the database. Changes to design and presentation were
made to a limited number of files, which generated the web
pages.

Where do we begin?

There are three groups or individuals involved in the de-
velopment of instructional materials for the web. These groups
are the content coordinator, the multimedia designers, and
the software designers. It is important that this group meets
and discusses plans for the project before work begins. Deci-
sions as to what information will be included and how it is to
be presented need to be made before the work begins. Some
of the decisions will include the screen size to be used, pic-
ture size, standardizing naming of files, how the user will navi-
gate through the program, and the color scheme to be used.
The format for images, text and video need to be formalized
before the actual project begins to ease in facilitation of the
development process.

The content coordinator is in charge of providing educa-
tional content for the project. He/she will be the leader of the
group and will make the decisions related to how the infor-
mation should be presented. Text information, images and
graphics, and video will be the responsibility of the content
coordinator. The content coordinator will provide input as to
how it will be used and will make the final decision on pre-
sentation. During the editing process, the content coordina-
tor will be responsible for the content corrections.

The multimedia designer is responsible for the user inter-
face or the look and feel of the website. The designer will
provide input on the presentation layers in the program and
how each window in the program will open. The designer
will also assist in the preparation of the image and graphics to
be used in the program.

The software designers are responsible for development of
the application logic to run the program. The software de-
signer will set up the databases and the preset queries of the
database. The linkages of the different segments of the website
will be accomplished by the programmer. If a CD-ROM is
made, the software designer will have to modify the program
so it will run on the various platforms the program will be
operating.



American Meat Science Association88

How does instructional content get
ready for the web?

Text information

The preparation and formatting of text to be used on the
website should be one of the items discussed in the begin-
ning to eliminate additional manipulation of the information.
However, there are ways to convert word processing files into
the appropriate format without re-keying the information. One
method of text entering is to develop a database in which the
information to be contained on the web site can be entered.
In the past, we used an open source database system called
“Mysql” (http://www.mysql.com). The ability to read and write
to the database is provided by another open source program
entitled “perl” (http://www.perl.com). The advantages are that
the data can be assembled and edited separately from the
software development. As mentioned early the software pro-
grams will query the database. Another open source program
used for this is “hypersonicsql.” If images are to be shown
with the text, a field in the database can be set up and the
filename for the picture can be included in the database when
programmed to come up with the selected text. Standardiza-
tion of the filenames must be made at the beginning of the
project and not changed. These names will be used by the
software designers to access file information.

Pictures and Drawings

The capturing of images for the website requires the same
elements of photography that would be needed to take qual-
ity pictures for any other media. Such things as lighting, ex-
posure, and composition all need to be taken into account to
get quality pictures. A period of experimentation to identify
the right setting will help to facilitate this more quickly over-
all. When photographing meat, such things as color balance,
surface reflection, shadows, contrast and background are all
issues that need to be dealt with. From experience, taking
pictures of meat cross-sections, we have found using flash
strobes with soft box attachments and polarizing filters placed
on the same level and opposite sides of the meat cut, yield
the best results. For backgrounds, black seems to work best
for beef cuts, whereas 18 percent gray works best for pork
cuts.

Unlike traditional photography, we now have the advan-
tage of manipulating and altering digital images via the com-
puter using such programs as, Adobe Photoshop (http://
www.adobe.com) or Paintshop Pro (http://jasc.com). However,
if the picture is of poor quality to begin with, extensive alter-
ation will not produce a satisfactory product. Generally, we
have found that the modification of a digital image should be
limited to primarily the background.

Pictures can be taken with slide film, and then digitized.
Several companies provide this service, and we have used
Kodak in the past. They provide images in a series of different

qualities and resolutions that you can select from. Some are
of print quality. With rapid advances in digital camera tech-
nology it is possible to obtain Internet quality pictures using a
digital camera.

The size of the image on the screen should be set early in
the development of the web site, due to the loading times and
screen size, the maximum size is about 640 by 480 pixels.
Thumbnails can be made and used in the program to assist in
loading and viewing of a page then linked to a larger image.

With drawings, the best format we have found to make the
drawings is to use a vector based program. Images are gener-
ally cleaner and resizing them is easier. The only drawback is
they will need to be converted to either jpeg- or gif-formatted
pictures to be put into a web page. Another method of mov-
ing vector-based drawings to a web page is to use them in an
animation, which will be discussed later. Two drawing pro-
grams that are commonly used are Adobe Illustrator or
Macromedia freehand.

Animations

Animation of the digital image or graphic adds a new di-
mension to the web instructional materials. In the bovine
myology and muscle profiling, to get a 360-degree view of
the sub-primal cuts, 16 pictures were taken every 22.5 de-
grees. These were animated so it was possible to use a slide
bar to rotate the meat cut to see all sides. It is also possible to
animate graphic images to assist explaining a concept. The
software program we used in the development of these ani-
mations was Macromedia Flash (http://www.macromedia.com/
). If you plan to have three-dimensional animations, the soft-
ware program Lightwave (http://newtek.com/) will be able to
accomplish this. However, this program is only available on
Macintosh platforms.

The project is too large for one person.
How do I get others to help?

The team development process—faculty content experts,
multimedia designers, student workers, and software devel-
opers—used to produce the Porcine and Bovine Myology
educational resources was important to the success of the ef-
fort. Modularizing the production of educational resources
allows for many people to be involved in producing these
resources. By separating the maintenance of content from site
design, subject matter specialists can focus more on educa-
tional content rather than the nuances of HTML coding.

Another process used in developing the Bovine Myology
piece was versioning software, CVS (Concurrent Versions Sys-
tem, http://www.cvshome.org). Versioning software allows
multiple people to work on their own copy of the same files
(HTML and servelets). CVS helps manage conflicts, tracks edits
and provides the mechanism to rebuild the project during
any phase of its development. Versioning systems and CVS in
particular are key to the development of open source soft-
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ware such as Apache Web Server, Linux, Jetty and hsql, where
thousands of people work on modular projects at the same
time. Extending access to the code used to produce educa-

tional models would allow people to extend and improve these
applications as new content becomes available. Such systems
would allow development to occur between individuals in a
number of different geographical locations.


