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Abstract

As the educational technology field moves away from the stand-alone technol-
ogy course and moves toward integrating technology across e-learning courses,
the tools to develop e-learning courseware need to be considered. Courseware
for computer application software is very commonly used in many e-learning
courses. The purpose of this study focuses on the design and development of
web-based courseware for Digital Audio Processing. Following the procedural
learning strategies, this study designs, develops, and evaluates the web-based
courseware for Digital Audio Processing Course. This study compares five
software programs, i.e., Adobe Presenter, Articulate Presenter, PowerCam,
Camtasia Studio, and Macromedia Captivate, selected according to the gen-
eralized psychomotor domain learning attributes. The results provide useful
guidance for developing e-learning courseware.

Keywords: E-learning; Computer application software; Courseware develop-
ment; Psychomotor domain learning

SUMMARY

Application of web-based instruction has been the center of much atten-
tion in recent years. With this growth come challenges in web-based courseware
design in terms of new skill acquisition for courseware designers. As the educa-
tional technology field moves away from the stand-alone technology course and
moves toward integrating technology across e-learning courses, the tools to devel-
op e-learning courseware need to be considered. Tools for developing e-learning
courseware are very commonly used in many e-learning courses. However, ap-
plying these tools need theoretical principle and evaluation guidance for course-

ware designer. The purposes of this study are:

* To whom all correspondence should be addressed.
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1.To analyze and synthesize literature from psychomotor domain learning
and procedural learning to provide instructional strategy of web-based
courseware for application software learning.

2.To develop web-based courseware for “Digital Audio Production”
by comparing and analyzing five application tools: Adobe Presenter,
Articulate Presenter, PowerCam, Camtasia Studio, and Macromedia
Captivate.

3.To provide designing guidance of procedural learning for web-based
courseware.

Literature Review

The rapid development of technology enhances the innovation of learning
environment, and it also promotes e-learning to become a tool of integrating and
supporting higher technology and learning strategies design. According to Lee’s
(2002) evaluation, major problems with this kind of class instruction are: lack of
appropriate visual examples, lack of in class practice, overloaded contents, and
disordered learning sequence. As the audio processing courseware belongs to the
psychomotor domain, the strategies for application software learning are very
important for e-learning courseware development.

LEINT3

The literature review of this study focuses on “procedure learning,” “psycho-
motor skill learning,” and “web-based courseware development”. Learning com-
puter application software involves many procedure learning. It is important that
the purpose of learning a procedure be emphasized and instructional examples
be presented before the actual instruction. In procedure learning, learners will be
intrinsically motivated because they could complete tasks more efficiently and
reliably than if the trial and error approach is taken. In most circumstances, the
best strategy appears to be a straightforward presentation of the procedure with
demonstrations of the applications of the procedure unless the primary goal is for
learners to acquire skills in generating procedures (Landau, 1983; Lee, 2002).
Learning computer application software also involves psychomotor skill
learning. The performance of psychomotor skills involves the senses and the
brain as well as the muscles. Although psychomotor skills have a visible muscu-
lar component, they are also dependent on a cognitive component, usually a pro-
cedural rule that organizes the kind and sequence of actions. Psychomotor skills
can be divided into different learning skills that constitute the total performance in
the sense that they occur simultaneously or in a temporal order. The learning of
motor skills is best accomplished by repeated practice. Continuous practice will
bring improvement in motor skills over a very long period of time (Singer, 1982).
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The increased smoothness and timing that result from practice of a motor skill are
considered by Adams (1971) to be dependent on feedback that is both internal and
external. Lee (2002) synthesized procedural learning literature and provided de-
sign guidelines for application software as follows.
1.Courseware should be presented with animation or video format.
2.Audio narration is necessary for explanation.
3.Audio narration should be used with text annotation.
4.Interface of the control panel should provide play, stop, pause, forward,
and rewind buttons.
5.Arrows, texts, or graphs should be used for differentiating learning
segments.
6.The current window should use different color for highlighting.
7.An interface agent or figure with video could be used for guidance.
8.Low background music may be used with caution.
9.Audio explanations should start before any mouse movement.
10. Visual indicators, such as arrows, bubbles, and underlines are very
helpful for directing learners’ visual focus.
11. Text bubbles provide helpful explanation.
12. Exercise and section evaluations should be provided immediately after

instruction.
Evaluation of Development Tools

The curriculum of this e-learning courseware was developed with the analy-
ses of Digital Audio processing courses. The design of the web-based courseware
is based on the integration of learning strategies, method, instructional media, and
new technology tools. Appropriate learning activities and courseware design are
implemented through WebCT platform. Formative evaluation data are collected
from expert reviews to improve the courseware. The instructors of “Digital Audio
processing” course, who created courseware with selected five software programs,
were interviewed to examine the process of courseware development for proce-
dural learning.

Adobe Presenter, Articulate Presenter, PowerCam, Camtasia Studio, and
Macromedia Captivate were utilized and compared according to the generalized
psychomotor and procedural learning principles. The results provide useful guid-
ance for developing application learning courseware. The followings are the rec-

ommendations for each tool based on our analysis.
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Presenter/ articulate

Both Presenter and Articulate allow converting a PowerPoint presentation
into a Flash movie. They also provide the indexing interface that has the most
modern look and feel, as compared to the HTML-based web-page style. Adobe
presenter provides a theme editor which creates organized presentation outlines
for the viewer; it also has very extensive quiz capabilities, exceeded only by Ar-
ticulate Quizmaker2, which is a product dedicated to quiz building.

Camtasia studio

Camtasia Studio creates screen movies and support both Flash and streaming
video format. Once a basic recording is made, it can be edited, dubbed, or have
narration and background music added. It can also add annotations, drawings,
graphics like arrows, the date and time. The advantage of Camtasia Studio is the
editing flexibility and screen video capturing ability. However, the final product

usually takes more memory space than products made by PowerCam.
PowerCam

PowerCam converts a PowerPoint presentation of the screen to the Flash
format. For procedural learning, it provides the ease and the flexibility of adding
segment outlines, audio narration, and background music. In addition, PowerCam
takes less memory spaces than other screen recording software programs. The
disadvantage of PowerCam is that the recording screen size is fixed, either for
PowerPoint or full screen recording. Unlike Adobe Presenter and Captivate, the
presentation outline interface is also fixed, which can appear on the right or the
left side. Instructors may use PowerCam to create PowerPoint narration or full

screen recording.
Captivate

Captivate can take a movie of the screen and record any size of the screen.
The user interface is intuitive and well organized. It can add Flash menus to make
it easy for students to find a particular segment. Interactivity can be introduced
by adding hotspots to take the student to a specific frame. It also offers the most
extensive and complex testing flexibility, and can be used to embed the testing in-
side the Flash-based training modules. It is suitable for very simple presentations
of materials and very simple testing. For creating procedural learning for comput-
er application software, the full-featured Captivate may be the most appropriate.

The following table compares the major functions of the products.
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Table 1 Function Comparisons of Five Software
Programs for Procedural Learning

Faneion  lems - Adohe - e Camiia poercam Masromedis
Major Screen recording No No Good Good Good
function  Insert slide Good Good No Good Good

Embedded in PPT Good Good Good Good No
Audio record/edit Good Good Good Good Good
Object Text narration In PPT In PPT Good Good Good
insertion  Static picture InPPT InPPT  Good Good Good
Bubble In PPT In PPT Fair Good Good
Movie Good Good Good Good Good
Animated text In PPT In PPT No Good Good
Mouse path edits No No No Good Good
Point highlights No No Fair Good No
Visual Window template No No Fair Good Good
interface  Mouse pointer No No Fair Good Good
Timeline Good Good Fair Good Good
Control button Good Good Fair Fair Good
Volume control Good Good Fair Fair No
Menu outline Good Fair No Fair Good
Agent photo Good Good No Good No
Interactive Roll over color No No No Good Good
guide Roll over instruction ~ No No No Good Good
Mouse movement In PPT No Fair Good Good
Hyperlink In PPT Fair Fair Fair Good
Feedback Multiple choice Good Good Fair No Good
evaluation True/false Good Good No No Good
Fill in the blank Good Good Fair No Good
Open end Good Good Fair No Good
Match Good Good No No Good
Point feedback Good Good Fair No Good
Error feedback Good Good Fair No Good
Publish AVI format No No Good Good No
format SWEF format Good Good Fair Good Good
Window adjustment No No Good No Good
Conclusion

For developing application learning courseware, Adobe Captivate offers a
number of useful features, especially with respect to creating courseware based on
screenshots of actual applications or animations. Captivate is geared especially
towards capturing images from actual applications and satisfying the design needs
in developing courseware for application software learning. If extensive testing
is anticipated, Captivate can also offer the flexibility. It appears to offer the most

sophisticated package for application courseware development.
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